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**  Omnes  res  creatso  sunt  divinfis  sapientise  et  potentiae  testes,  diyitise  felioitatis 
humanse : — ex  harum  usu  bonitas  Creatoris ;  ex  pulchritudine  sapientia  Domini ; 
ex  <Bconomi&  in  oonservatione,  proportione,  renoyatione,  potentia  mi^estatis 
elucet.  Earum  itaque  indagatio  ab  faominibus  sibi  relictis  semper  sestimata; 
k  Terd  eruditis  et  sapientibus  semper  excidta ;  maid  doctis  et  barbaris  semper 
inlmica  fuit" — Linnjbus. 

"Quel  que  soit  le  prinoipe  de  la  vie  animale,  il  ne  feut  qu'ouvrir  les  yeux  pour 
Toir  qu'elle  est  le  chef-d'oeuTre  de  la  Toute-puissanoe,  et  le  but  auquel  se  rappor- 
tent  toutes  ses  op^tions." — ^Bruckner,  TMorie  du  SysUme  Animal,  Leyden 
1767. 

The  sylvan  powers 

Obey  our  summons ;  from  their  deepest  dells 

The  Dryads  come,  and  throw  their  garlands  wild 

And  odorous  branches  at  our  feet ;  the  Nymphs 

That  press  with  nimble  step  the  mountain-thyme 

And  purple  heath-flower  oome  not  empty-handed, 

But  scatter  round  ten  thousand  forms  minute 

Of  velvet  moss  or  lichen,  torn  from  rock 

Or  rifted  oak  or  cavern  deep :  the  Naiads  too 

Quit  their  loved  native  stream,  from  whose  smooth  face 

They  crop  the  lily,  and  each  sedge  and  rush 

That  drinks  the  rippling  tide :  the  frozen  poles, 

Where  peril  waits  the  bold  adventurer's  tread. 

The  burning  sands  of  Borneo  and  Cayenne, 

All,  all  to  us  unlock  their  secret  stores 

And  pay  their  oheerfid  tribute. 

J.  Taylor,  Norwich,  1818. 
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I. —  On  certain  Homes  or  Tubes  -fbrmed  hy  Annelids*.  Bj 
W.  C.  M'Intosh,  M.D.,  LL.'D.,  F.K.S.,  &c..  Professor 
of  Natural  History  in  the  University  of  St.  Andrews. 

Many  marine  animals  are  known  whose  protective  shells — 
insignificant  in  themselves— =-form  deposits  of  great  extent 
on  the  surface  of  the  earth.  Such,  for  example,  are  the 
ipinute  calcareous  tests  of  the  Foraminifera,  and  the  equally 
small  but  exquisitely  beautiful  siliceous  skeletons  of  t])e 
Kadiolarians.  Moreover,  by  the  tissue-secretions  of  the  coral- 
forming  polyps  in  the  warmer  seas,  islands,  as  well  as  large 
additions  to  continental  land,  have  been  and  are  now  being 
constructed.  In  other  groups,  again,  this  habit  of  making 
shelter  is  more  or  less  in  abeyance ;  thus  the  Echinoderms — 
though  conspicuous  by  the  calcareous  nature  of  their  skins — 
very  rarely  form  a  protective  covering,  almost  the  only 
instance  being  the  Holothurian  called  by  Dalyell  the  Spinner 
(Holoihuria  nigra)  ^  which  makes  a  home  for  itself  by  an 
..Abundant  secretion  of  threads  of  mucus.  Amongst  the 
Grastaceans  a  few  construct  tubular  dwellings  for  themselves ; 
and   one  species  {GerapiLs)'\  likewise  adds  long  filamentous 

*  Part  of  the  Introductory  Lecture  to  the  class  of  Natural  History, 
October  1893. 

t   Vide  Ann.  Nat.  Hist.  ser.  5,  vol.  xvi.  p.  484,  pi.  xiii.  fig.  9. 
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processes  to  the  zoophyte  on  which  it  lives,  so  that  it  can 
perch  further  out  in  the  surrounding  water.  The  nests 
of  the  littoral  Amphitho'e  under  stones  are  other  familiar 
instances.  In  the  group  of  the  Molluscoids  the  gelatinous 
"  houses  "  of  Appendicular lanSy  which  in  St.  Andrews  Bay 
occasioually  so  distend  the  larger  nets  that  they  burst,  are 
examples,  and  the  "  houses  "  can  be  cast  off  and  renewed  at 
the  pleasure  of  the  owner.  The  remarkably  branched  struc- 
ture formed  by  Cephalodiscus  (one  of  the  discoveries  of  the 
'  Challenger ')  is  another  notable  instance,  for  this  not  only 
forms  a  complete  protection,  but  probably  mimics  the  shape 
of  the  seaweeds  or  other  structures  in  its  neighbourhood. 
Amongst  the  MoUusca  the  nests  of  Ldma  are  perhaps  the 
best-known  examples,  though  the  homes  of  others  are  not 
devoid  of  interest.  Thus  Entoconcha  dwells  as  a  parasite — a 
very  rare  thing  in  moUusks — in  the  interior  of  S[yna/?to,  while 
another  [Montacuta  suhstriatd)  clings  to  the  spines  of  the 
purple  heart-urchin.  In  neither,  however,  is  a  distinct 
"  house "  formed ;  and  I  may  at  once  explain  that  by  the 
term  "  house  "  or  "  home  "  I  mean  that  foreign  bodies  are 
employed  in  addition  to  the  secretion  poured  out  by  the 
animal  itself. 

In  the  present  instance,  however,  we  shall  confine  our 
attention  to  a  group  of  marine  animals  not  yet  mentioned, 
viz.,  the  marine  annelids  or  marine  worms  {Polt/choBta)  ^  a 
series  in  which  very  great  variety  as  well  as  very  great  com- 
plexity of  structures  for  the  protection  of  their  soft  bodies  is 
exhibited.  Moreover,  the  group  is  one  in  which  beauty  in 
external  coloration  is  combined  with  remarkable  life-histories 
and  organization.  Thus  the  glassy  or  golden  bristles  of  some 
(EuphrosynidsB  and  Amphinomidae)  cover  the  back  and  sides 
with  a  crisp  fringe,  while  the  burnished  spines  and  long  hairs 
^constantly  glistening  with  all  the  hues  of  a  permanent 
rainbow — of  such  as  the  sea-mouse  are  gorgeous  to  behold. 
The  pearly  lustre  of  Nephthys^  the  brilliant  tints  of  yellow, 
green,  blue,  red,  and  purple  which  characterize  the  Phyllo- 
docidae,  Alciopidae,  Hesionidae,  and  Nereidae,  the  rich  brown 
touches  of  the  Syllidse,  and  the  deep  red  of  the  branchial 

{)lumes  of  the  Eunicidae,  Terebellidae,  Sabellidai,  and  Serpu- 
idse,  can  only  be  compared  with  the  most  beautiful  types  of 
.  butterflies  and  birds.  The  remarkable  power  of  budding  amt*-^^ 
even  branching,  the  alternation  of  generations,  the  meta- 
morphoses during  development,  the  social  (commensalistic) 
habits,  phosphorescent  properties,  powers  of  perforating  rocks, 
shells,  and  other  substances,  the  value  of  almost  all  as  food  or 
as  bait  for  fishes,  and  some  even  as  nourishment  for  man, 
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give  but  a  slight  indication  of  their  importanoe  amongst  the 
Invertebrates  of  our  shores. 

Again,  it  is  long  since  the  complexity  of  the  locomotive 
appendages — even  of  the  most  simple  amongst  the  marine 
annelids — has  excited  the  admiration  of  observers.  Every 
foot  is  furnished  with  two  tufts  of  bristles,  dorsal  and  ventral, 
or  with  bristles  and  hooks,  or  with  hooks  alone.  Moreover, 
these  organs  are  each  capable,  by  their  muscular  apparatus, 
.of  pushing  the  annelid  out  of  its  tube,  of  fixing  it  m  it,  or 
of  retracting  it.  For,  as  Dr.  Thomas  Williams  *  formerly 
pointed  out,  even  in  those  with  calcareous  tubes  the  inte- 
rior is  not  so  smooth  as  to  be  slippery,  or  so  hard  as  to 
render  it  impossible  to  fix  bristles  or  hooks  in  its  progress  . 
outward  or  inward.  "  Computing,"  as  he  says,  "  the  pushing 
force  which  each  seta  is  capable  of  exerting,  and  multiplying; 
this  amount  by  the  number  of  setae  in  each  foot,  and  this 
again  by  the  number  of  feet  with  which  the  annelid  is  pro- 
vided, a  conception  may  be  formed  of  the  aggregate  of  mecha- 
nical power  with  which  the  animal  executes  its  ^  march 
forwards.'  A  similar  calculation  applied  to  the  hooks  will 
give  a  correspondingly  prodigious  resultant  of  power  for 
retreat." 

The  presence  or  absence  of  a  special  home  or  habitation  in 
the  marine  annelids  was,  and  still  is,  by  some  supposed  to 
distinguish  the  two  great  groups  from  each  other,  viz.,  the 
Erratic  (or  Annelida  Errantia)  from  the  Sedentary  (Annelida 
Sedentaria) ;  but  in  a  natural  classification  this  does  not 
altogether  hold  true.  For  example,  the  Syllidians  are  really 
errant  annelids ;  yet  many  form  transparent  tubes,  and  others 
pass  their  lives  in  the  interior  of  sponges.  Similar  habits, 
with  strong  tubes,  occur  in  the  Nereids  and  Eunicids.  Some 
annelids  furnished  with  tubes,  again,  are  by  no  means  seden- 
tary, such  as  Lagis  and  Amphictene.  Moreover,  it  is  not 
always  the  most  delicate  forms  that  have  such  a  protection : 
thus  the  Phyllodicidse  are  free,  while  certain  Lepidonoti  occur 
only  in  the  tubes  of  other  annelids. 

Limited  as  the  group  of  annelids  appears  to  be  in  the  great 
world  of  marine  animals,  it  is  found  that  their  habitations 
range  themselves  under  at  least  eleven  hea^s. 
_lhu3  some,  such  as  Spinther  and  Euphrosyney  dwell  on 
sponges,  which  serve  them  as  food,  and  they  browse  on  these 
spicular  pastures  after  the  manner  of  the  sea-lemons  amongst 
the  Nudibranchs.  Others  affect  the  interior  of  the  sponge, 
like  the  Syllidians,  amongst  which  the  remarkably  branched 
Syllis  ramosa  of  the  '  Challenger  '  stands  out  conspicuously. 
♦  Report  Brit.  Assoc.  1851,  p.  204. 
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The  second  group  is  formed  by  those  which  inhabit  sand, — 
some,  like  Nephthys^  forcing  their  agile  muscular  bodies 
through  the  moist  sand  in  serpentine  waves,  almost  without 
an  effort,  while  the  more  stationary  lob- worm  of  the  beach 
mimics  the  habitat  of  the  familiar  earthworm.  Under  this 
liead  are  Glycera^  Anaitis  rosea^  Phyllodoce  maculata, 
Ophelia^  Ammotrypaney  Aricia,  ScoloploSy  Nerine^  and  Scale- 
colepia. 

Those  of  the  third  series  frequent  chinks  or  other  spaqes  in 
the  rocks,  such  as  Nereis  pelagicoy  Lumbrtconerets,  LeodicCj 
and  Marp/iysa;  while  the  fourth  series  comprises  those 
dwelling  in  peat,  for  example  Hediste  diversicolor  and  Stra- 
tmiice  Martomi.  The  dwellers  in  hollow  tangles,  such  as 
Leontis  Dumerility  form  a  fifth  group. 

A  large  number,  again,  secrete  from  the  surface-glands  of 
their  bodies  a  fluid  which  hardens  in  seawater,  and  with 
which  they  build  up  for  themselves  houses  of  greater  or  less 
complexity,  using  it  as  mortar  for  fixing  sand-grains,  gravel, 
fragments  of  shells,  and  similar  structures.  Under  this,  the 
sixth  group,  fall  Northiay  ChcetopteruSy  Spioy  Polydora  (in 
part),  Sabellariay  Owenta,  Lagisy  Amphicteney  CisienideSy 
Ampharete,  Amphicteisy  Amphitritey  Terebelkty  LanicCy 
AxionicCy  TkelepuSy  Grymceay  and  others. 

The  seventh  group  includes  those  which  add  no  foreign 
element  to  the  translucent  tubes  which  they  secrete ;  such 
tubes  being  soft  and  gelatinous,  as  in  Myxicohiy  flexible,  as 
in  SpiochcBtopteruSy  or  so  firm  and  tough  as  to  be  fashioned 
into  pens  for  writing,  as  in  Hyalinoecia. 

In  a  subsection  of  this  assemblage  may  be  placed  some 
which  attach  their  translucent  tubes  to  blades  of  tangle  or 
other  seaweeds,  like  EusyUis ;  or  which  have  dense  leathery 
tubes  amongst  sponges  and  zoophytes,  as  in  certain  species  of 
Eunice, 

Many  living  in  mud  at  the  bottom  of  the  sea  fashion  their 
tubular  dwellings  chiefly  of  this  deposit — either  pure,  or  more 
or  less  mixed  with  sand  and  fragments  of  shells,  the  interior 
being  lined  with  a  smooth  layer  of  secretion,  which,  in 
Sabetlay  is  often  so  abundant  as  to  make  the  tubes  extremely 
tough.  Under  this  (the  eighth)  head  are  such  as  MaldanCy 
AxiotkeOy  PistOy  DasychonCy  Chone, 

The  forms  which  secrete  hard  calcareous  or  porcellaneous 
tubes  constitute  the  ninth  series — so  widely  and  conspicuously 
distributed  on  the  sea- bed  from  low-water  mark  to  the 
greatest  depth  yet  examined,  and  though  generally  fixed  are 
sometimes  free.  Protuhy  Filigranay  HydroideSy  PomeUo- 
cerasy  PlacosteguSy  Ditrypay  and  Spirorbis  are  examples. 
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The  tenth  group  includes  those  which  perforate  rocks  and 
live  in  the  tunnels  thus  fashioned,  and  which  we  examined 
more  particularly  in  the  Introductory  lecture  at  the  com- 
mencement of  last  session.  A  typical  form  is  Dodecaceriuy 
while  Sabella  saxicava  and  Poli/dora  not  only  bore  in  rocks 
but  append  tubes  to  their  tunnels. 

The  last,  or  eleventh,  series  is  one  of  the  most  interesting, 
since  its  members — declining  to  form  homes  for  themselves — 
become  messmates  (or,  as  they  were  called  by  Van  Beneden 
of  Louvain,  commensal istic  forms)  of  other  animals — like  the 
Nereid  {Nereilepas  fucata),  which  shares  the  shell  of  the 
whelk  with  the  hermit-crab,  or  those  annelids  (chiefly 
belonging  to  the  Polynoidae)  which  are  only  found  in  the 
tubes  of  others.  In  this  group  are  PolynoS  Johnstoni,  P.  sco- 
lopendrina,  A  ntinoe  parasitica  (under,  the  scales  of  Lepida- 
metria)j  Hermadion  pellucidum^  Polynde  euplectellcBy  Anoplo- 
nereis  (Giard)  on  Balanoglossus^  and  similar  forms. 

With  the  brief  space  at  our  disposal,  however,  it  is  mani- 
festly impossible  to  do  anything  like  justice  to  so  many 
diverse  heads,  and  accordingly  I  have  thought  it  best  to 
select  a  few  of  the  most  interesting  types  amongst  those 
whose  homes — formed  of  the  body-secretion — present  great 
regularity,  or  in  which  the  foreign  elements,  mixed  with  the 
secretion,  assume  wonderful  design  or  complexity.  These 
mostly  range  themselves  under  the  sixth  and  seventh  heads 
already  mentioned. 

In  surveying  the  members  of  the  Invertebrate  series  of 
animals  which  are  remarkable  for  their  skilfully  constructed 
homes,  it  is  found  that  the  majority  have  well-formed  eyes, 
such  as  the  amphipods,  ants,  bees,  wasps,  caddis-worms,  and 
spiders.  If,  on  the  other  hand,  we  glance  at  the  marine 
annelids,  it  is  curious  that  those  with  the  largest  and  most 
complex  eyes  are  entirely  pelagic  (e.  g,^  the  Alciopidse)  and 
form  no  protective  abode  whatever.  Though  furnished  with 
bright  pigment  their  translucent  bodies  are  even  less  con- 
spicuous than  the  huge  globular  eyes,  the  pairs  of  which  may 
be  arranged  so  as  to  look  laterally  and  ventrally.  Those 
annelids,  again,  which  construct  complex  tubes  have  eyes  of 
a  very  elementary  pattern — masses  of  pigment — with  a 
--simple  capsule,  and  some  of  the  most  skilful  are  entirely 
devoid  of  them.  The  tactile  sense,  however,  seems  to  be 
highly  developed,  so  that,  to  a  considerable  extent,  it  takes 
the  place  of  the  other  senses. 

The  annelids  of  the  first  group  at  present  selected  for 
consideration  construct  their  tubes  of  large  shell-fragments. 
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Thus  in  Northia  conchylega  the  tube  proper  is,  in  the 
Zetlandic  examples  (fig.  1*),  composed  of  the  tough  and 
glistening  secretion,  strengthened  externally  by  entire  shell- 
valves,  large  fragments  of  the  latter,  pieces  of  sea-urchins 
and  heart-urchins,  or,  in  those  procured  by  the  *  Knight 
Errant'  in  608  fathoms  in  the  Atlantic f,  of  coarse  gravel; 
while  occasionally  the  flattened  tube  is  fixed  to  the  valve  of  a 
small  scallop.  It  is  usually  straight,  and  the  perfect  valve  of 
the  shell  is  terminal.  The  architecture  is  primitive,  yet  in 
keeping  with  its  surroundings.  The  tube,  moreover,  can  be 
carried  about  by  its  inhabitant,  which  has  horny  and  calca- 
reous jaws,  so  that  it  is  in  all  probabilitv  sufficiently  pro- 
tected in  the  deep  water  where  it  is  generally  found. 

The  tubes  of  the  representatives  of  this  genus  procured  by 
the  *  Challenger '  exhibited  some  noteworthy  features.  Thus 
in  one  {Northia  sombrertana)  the  flaccid  tube  was  supported 
laterally  by  the  long  glassy  spicules  of  a  Hexactinellid  sponge, 
which  projected  beyond  eacn  extremity.  Another  {Northia 
abranchiata)  had  its  flexible  tube  protected  by  long,  monili- 
form,  brownish  arenaceous  Foraminifers,  or  by  spines  of 
heart-urchins,  shells  and  stones.  Similar  tubes  characterize 
Northia  pycnobranchiata,  but  with  the  addition  of  a  few 
white  tubes  pertaining  to  the  Serpulidae.  A  curious  variation 
was  observed  in  a  species  {Northia  macrobranchiata)  inhabiting 
the  greenish  mud  at  350  fathoms  off"  the  coast  of  Japan 
(Jedo),  which  utilized  the  long  linear  leaves  of  the  pines 
swept  down  by  the  rivers,  besides  leaf-stalks  and  leaves, 
straws,  stones,  and  fragments  of  echinoderms,  to  strengthen 
its  tube  of  gieyish  mud.  All  the  foregoing,  however,  though 
considerable  skill  is  evinced  in  the  manner  in  which  the 
foreign  bodies  are  fixed  to  the  tube,  fall  far  short  of  the 
wonderful  ingenuity  which  characterizes  a  species  {Northia 
WiUemoesit)  dredged  off  Amboina.  This  annelid  constructs 
a  firm  rounded  tube— curved  in  the  form  of  a  shepherd's 
crook — of  gieyish  sandy  mud,  lined  by  a  tough  whitish 
secretion.  The  ventral  curve  of  the  tube  is  comparatively 
smooth  externally,  but  the  rest  of  the  surface  (and  especially 
the  posterior  curve)  is  furnished  with  a  series  of  long, 
slightly  bent,  sharp  elastic  spines,  which  are  formed  of  layer 
upon  layer  of  a  hyaline  secretion  similar  to  that  which  lines 
the  tube,  a  well-formed  central  cavity  giving  the  process,- 
moreover,  a  resemblance  to  a  large  sponge-spicule.  The 
distal  region  of  the  spine  is  veined  like  a  finely  marked  piece 
of  pitch-pine,  its  central  portion  is  plaited  or  folded  in  some 

*  The  figures,  with  the  exception  of  no.  8,  were  kindly  drawn  from 
nature  by  my  Prizeman,  Mr.  J.  M.  Anderson,  M.A. 
i   Kindly  sent  by  Dr.  John  Murray. 
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1)arts,  while  at  its  base  is  an  opaque  mass  of  granules.  The 
atter  is  much  enlarged  at  the  point  of  attachment  to  the 
tube,  and  is  there  coated  by  the  sandy  mud  forming  the 
general  investment.     Few  structures  formed  by  invertebrate 


Fi?.  1. 


Fi<r.  2. 


Fig.  1. — Tube  of  Northia  conchy lega,  from  Shetland.    About  twice  the 

natural  size. 
Fig.  2. — End  of  tube  of  TereheUa  (Lanice)  conchilega.     Some  of  the 

fringes  are  broken.    Slightly  enlarged. 

animals  show  greater  skill  or  better-directed  ingenuity  than 
this  wonderful  tube  and  its  complex  spines.  The  precise 
nature  of  its  enemies  is  unknown,  but  few  predatory  fishes 
would  care  to  interfere  with  prey  thus  armed. 

No  form  is  more  abundant  or  has  more  frequently  come 
under  the  notice  of  those  who  are  familiar  with  sandy  shores 
than  the  next  example,  viz.  Terebella  {Lanice)   conchilegay 
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the  tubes  of  which  (fig.  2)  are  often  stranded  after  storms  in 
vast  multitudes,  for  instance  on  the  West  Sands  ;  indeed,  so 
conspicuous  are  they  occasionally  that  more  than  once  the 
question  has  been  asked  if  they  could  not  be  advantageously 
employed  for  fertilizing  the  soil.  The  rounded  tubes  are 
fabricated  by  the  annelids  near  low-water  mark,  and  show  a 
lining  of  the  abundant  secretion  from  the  largely  developed 
glandular  tissue  [tissu  clyp6al  of  Claparfede),  to  which  many 
shell-fragments,  grains  of  sand,  spines  of  heart -urchins,  and 
similar  bodies  are  fixed.  No  special  regularity  marks  the 
attachment  of  the  grains  of  sand  or  shell-fragments,  the  larger 
being  generally  laid  flatly  on  the  surface,  while  the  smaller 
often  overlap  or  are  imbricated ;  in  any  case  the  tenacious 
secretion  is  closely  covered.  The  tubes  are  deeply  sunk  in 
the  sand  (a  foot  or  more),  and  sometimes  curved  round  a 
stone,  the  ends  alone  reaching  the  surface.  Each  is  furnished 
with  two  fan-shaped  plates,  the  edges  of  which  have  a 
remarkable  fringe  of  filaments,  which,  though  they  have  not 
the  beauty  of  the  smooth  processes  of  the  species  figured  in 
the  *  Challenger,'  yet  form  a  complex  and  gracefully  branched 
tuft.  The  filaments  are  densely  coated  with  foreign  struc- 
tures, such  as  shell-fragments  and  sand-grains,  generally  of  a 
somewhat  elongated  form,  and  fixed  by  the  tenacious  cement, 
which  shows  cell-like  outlines,  both  ovoid  and  elliptical,  the 
exact  nature  of  which  is  uncertain.  Occasionally  the  cylin- 
drical tube  extends  beyond  the  filaments  and  a  new  tuft  is 
formed  at  the  tip,  probably  after  an  irruption  of  sand  has 
buried  the  free  end  beneath  the  surface. 

When  the  animal  is  removed  from  its  dwelling  it  does  not 
resume  possession  of  it,  but  fabricates  a  new  one  (by  night), 
making  progress,  according  to  Sir  J.  Dalyell,  of  one  or  two 
inches  daily.  It  likewise  avails  itself  of  the  side  of  a  glass 
vessel  so  as  to  economize  labour.  The  busy  tentacles  soon 
sweep  the  vessel  of  its  sand-grains  and  arrange  them  by  aid 
of  the  secretion  to  form  the  tube  and  fringes,  a  careful 
account  of  the  formation  of  both  having  recently  been 
given  by  Mr.  Arnold  Watson  *.  As  Sir  J.  Dalyell  said  of 
an  allied  species : — '*  Nothing  is  more  surprising  than  the 
attention  of  so  humble  an  artist  being  directed  towards  such 
a  variety  of  operations  at  the  same  moment.  Many  tentacles 
are  reaching  after  materials,  many  collecting,  many  bearing 
them  to  the  orifice,  some  quitting  their  hold,  others  recovering 
the  load,  while  the  architect  itself  seems  occupied  in  kneading 
masses  in  its  mouth,  disgorging  them  successively,  or  in 
polishing  the  rude  workmanship  resulting  from  its  labours."  f 
It,  moreover,  quits  its  tube  when  dying. 

*  Journ.  Roy.  Micros.  Soc.  1891. 
t  Pow.  Great,  ii.  pp.  105,  196. 
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This  species  has  a  series  of  pigment-specks  (rudimentary 
eyes)  under  the  oral  frill,  and  even  a  motion  of  the  hand  will 
cause  retraction. 

While  the  foregoing  form  presents  great  skill  and  inge- 
nuity in  the  architecture  of  its  tube,  the  result  falls  short  in 
beauty  of  two  species  procured  by  the  *  Challenger.'  In  the 
first,  Terebella  [Lanice)  settcornisy  from  the  mouth  of  the  Rio 
de  la  Plata,  the  aperture  of  the  tube  presents  a  ventral 
tongue-shaped  flap,  the  dorsal  pillar  supporting  the  base  of  a 
fan — split  into  a  dozen  primary  filaments  which,  after  a  short 
course,  usually  become  bifurcate.  The  lobe  and  the  fan  are 
composed  of  the  ordinary  tough  secretion,  in  which  grains  of 
quartzose-sand  are  neatly  imbedded ;  and  as  these  are  neces- 
sarily almost  linear  in  arrangement  in  the  filaments,  a  some- 
what moniliform  appearance  is  produced.  The  attenuate 
thread  of  the  secretion  forming  the  tip  of  each  is  strengthened 
by  spicules  of  sponges  and  bristles  of  annelids.  The  extreme 
tip  is  occupied  by  a  single  long-v/inged  bristle,  which  tapers 
to  a  point;  while  another,  lower  down  and  parallel  with  it, 
gives  the  region  due  strength  and  stiffness ;  and  in  the 
accompanying  figure  of  the  tube  of  a  Norwegian  TereboUa, 
kindly  sent  by  Canon  Norman,  equal  ingenuity  is  exhibited 
(fig.  3,  p.  10).  It  would  be  difficult  to  find  in  the  whole 
invertebrate  series  an  example  of  greater  dexterity  or  of  more 
methodical  adaptation. 

In  the  other,  Terebella  (Lanice)  Jlabellum^  from  Prince 
Edward  Island  and  the  Australian  region,  the  remarkable 
fan-like  expansion  is  mainly  composed  of  the  tough  secretion, 
stifiened  by  spongc-spicules  and  other  linear  structures,  or  by 
grains  of  sand,  all  neatly  .and  ingeniously  arranged. 

The  tubes  formed  by  other  members  of  the  same  family 
vary  much  in  character,  many  being  composed  of  mud  and 
sand,  as  Amphitrite  and  Lanassa ;  some  chiefly  of  mud,  as 
Nicoleaj  Lecena^  Pista^  Trichobranchas^  and  Terebellides  ; 
while  Thehpus  and  Orymcea  have  tubes  containing  a  large 
amount  of  secretion  coated  externally  by  shell-fragments, 
zoophytes  (calcareous  and  horny),  spines  of  echinoderms,  and 
other  structures.  One  of  the  most  interesting,  however,  is  a 
species  {Eulhelepus  setuhalensis)  procured  by  the  *  Challenger' 
off  Setubal,  in  which  the  translucent  chitinous  tube  is  in- 
vested by  a  remarkable  chevaux-de-frise  of  Hexactinellid 
sponge-spicules,  which  form  an  impenetrable  glassy  invest- 
ment. A  certain  amount  of  selective  power  must  have  been 
exercised  by  this  species,  since  it  lived  in  greyish  mud  with 
numerous  Globigerinae  and  other  Foraminifers,  some  of  which 
occurred  in  its  alimentary  canal.  A  species  of  Pista  (P.  mira- 
bills)  J  again,  has  firm,  round,  tapering  tubes  armed  all  over 
with  long  spines.     The  majority  of  the  tubes  seem  to  have 
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been  free,  but  others  have  been  immersed  in  sponges,  a 
situation  which  favoured  the  preservation  of  the  long  external 
spines.  The  tube  is  marked  by  close  wrinkles,  which  are  so 
fine  as  almost  to  be  linear,  a  feature  partly  due  to  its  compo- 
sition, for  it  is  formed  of  a  vast  number  of  needle-like  glassy 

Fig.  3. 


End  of  tube  of  Norwegian  Tert^ella,    Slightly  enlarged. 

sponge-spicules  held  together  by  secretion  and  mud.  The 
gpines  on  the  tube  are  composed  of  secretion,  sponge-spicules, 
and  sand-grains,  the  most  perfect  examples  {e.  (7.,  those 
removed  from  the  enveloping  sponge)  being  almost  entirely 
made  np  of  the  two  former.  Another  tube,  dredged  by  the 
*  Challenger,'  shows  longitudinal  and  somewhat  spiral  spinous 
ridges,  and  is  chiefly  formed  of  mud. 

A  firm  flexuous  tube  of  sand-grains  is  constructed  by 
Axionice]  while  a  large  and  very  lax  tube  is  formed  by 
TerebcIIa  nebulosoj  Mont.,  on  the  southern  and  western  shores, 
but  it  is  generally  protected  and  sheltered  by  valves  of  shells 
(e.  g.  Pecten)  or  by  stones.  Some  show  considerable  discri- 
mination in  selecting  materials  for  the  tube.     Thus  Sir  J. 
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Daljell  found  that  ^^ Amphitrite'*'*  occasionallj  "will  reject 
small  Venetian  beads  and  make  its  tube  of  sand,  but  where 
shell-fragments  can  be  procured  they  are  preferred.  Others 
(Nicolea)  support  their  tubes  by  interweaving  them  with 
corallines ;  while  Leprcea  textrix  forms  a  coating  for  its  body 
of  thread-like  strands  after  the  manner  of  a  web,  as  first 
described  by  Sir  J.  Dalyell.  Moreover,  its  ova  are  sometimes 
fixed  to  these  threads.  A  naked  Terebella^  further,  can 
generally  be  made  to  unfold  its  coiled  body  by  placing  sand 
in  the  vessel,  so  as  to  tempt  it  to  form  a  new  tube. 

Two  species  pertaining  to  the  Ammocharidae  construct 
tubes  lined  internally  by  a  very  tough  secretion,  and  exter- 
nally strengthened  by  fragments  of  shells.  In  the  one 
{Owenia  jiliformis)  the  shell-fragments  are  in  many  cases  set 
on  edge,  so  that  the  rounded  tube  is  bristled  with  them ;  or 
they  are  arranged  in  an  imbricate  or  scale-like  manner, 
though  the  dense  grouping  of  the  fragments  of  shells,  as  a 
rule,  causes  a  hirsute  appearance.  Others  are  densely  coated 
with  the  tests  of  Foraminifers. 

Amongst  those  which  fashion  homes  of  coarse  sand-grains, 
and  the  united  tubes  of  which  form  conspicuous  masses  on 
the  sea-bottom  or  between  tide-marks,  the  best  known  is 
Sabellarta.  One  species  is  abundant  on  the  eastern  shores, 
and  especially  at  the  East  Kocks,  while  a  larger  form  fre- 
quents the  southern  waters.  The  busy  architects  collect  the 
coarse  or  fine  sand-particles  with  their  tentacles  and  fix  them 
in  the  walls  of  the  rounded  tube  by  aid  of  the  secretion,  the 
wonderful  crown  of  golden  bristles  at  the  anterior  end  doubt- 
less performing  important  adaptive  functions.  The  extensive 
and  firm  masses  formed  by  both  species  (for  the  tubes  are 
closely  fixed  together)  must  have  a  considerable  influence  in 
protecting  the  tidal  surface  or  the  sea-bottom,  though  they 
are  disliked  by  the  dredgers  of  the  southern  waters,  who  term 
them"Eoss." 

When  Sahellaria  spinosa  constructs  its  tube  on  a  shell  or 
other  hard  surface  it  is  extremely  dense,  whereas  when 
grouped  in  the  usual  manner  it  is  more  or  less  brittle.  Sir  J. 
Daljell  found  that  pounded  glass  and  red-brick  grains  were 
sparingly  used,  and  by-and-by  rejected  altogether.  It  fabri- 
cates its  tube  chiefly  at  night,  and,  like  other  forms,  utilizes 
the  side  of  a  glass  vessel  as  part  of  the  tube-wall,  so  as  to 
save  labour. 

In  alluding  to  the  southern  species  {S.  alveolata)^  one  of 
the  earlier  writers  on  the  group,  viz.  Dr.  Thos.  Williams  *, 
gave  a  somewhat  fanciful  account  of  the  structure  and  varied 
♦  Report  Brit.  Assoc.  1851,  p.  207. 
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uses  of  the  remarkable  anterior  bristles.  He  observes  that 
"  on  the  three  first  post-occipital  rings,  gills,  cutting-instru- 
ments, and  hooks  are  developed,  each  hook-bearing  ridge 
supporting  at  either  end  a  brush  of  acutely  cutting  double- 
edged  setae which  are  fitted  in  the  most  perfect  manner 

for  dressing  the  materials  wherewith  the  tube  is  raised.  By 
them  rough-hewn  stones  are  polished,  rugged  surfaces  worn 
down,  and  angry  projections  from  the  interior  of  the  tube 
smoothed  ofl^."  After  some  further  remarks,  he  concludes  by 
predicating  that  "  nothing  in  nature  or  art  is  comparable  in 
perfection  of  mechanism  to  these  exquisite  organs."  While 
I  cannot  go  so  far  as  Dr.  Williams  in  his  account  of  the 
functions  of  these  organs,  there  can  be  no  question  that  the 
bristles  and  hooks  are  amongst  the  most  important  structures 
in  all  the  varied  movements  executed  by  the  annelids  gene- 
rally, and,  further,  that  they  are,  individually,  perhaps  the 
most  reliable  organs  by  which  species  can  be  discriminated. 

The  most  skilful  architecture  in  the  construction  of  tubes, 
however,  is  exhibited  by  the  family  of  the  Amphictenidae, 
one  species  of  which  is  very  abundant  on  the  West  Sands  of 
St.  Andrews,  viz.  Lagts  Koreni.  This  annelid  fashions  a 
tube  like  a  slightly  curved  horn,  composed  of  minute  pebbles 
or  large  grains  of  sand,  carefully  selected  and  admirably  fixed 
to  each  other  by  the  usual  secretion.  In  placing  the  grains 
together  in  the  tube  there  is  no  haphazard,  but  angle  tits 
angle,  as  in  a  skilfully  built  wall,  and  no  excess  of  cement 
hides  slovenly  masonry.  .  The  tube  is  perfectly  round,  and 
tapers  from  the  narrow  lower  end  to  the  wider  upper  (for  thus 
it  is  inserted  in  the  sand),  and  its  symmetry  and  workman- 
ship are  faultless;  yet  the  architect  is  devoid  of  eyes  and 
depends  entirely  or*  its  exquisite  sense  of  touch  and  remark- 
able instinct.  The  tubes  harmonize  closely  with  their  sur- 
roundings, the  wall  being  formed  of  similar  proportions  of 
pale  sand-grains  of  yellow,  brown,  and  black,  probably  because 
in  such  a  selection  the  average  colours  are  fairly  represented. 

With  a  tube  more  distinctly  curved  and  of  a  more  slender 
and  graceful  outline,  Amphictene  auncoma  is  one  of  the  best 
known  as  well  as  one  of  the  most  interesting  of  the  series 
(fig.  4).  In  this  the  grains  of  sand  are  finer  than  in  Lagis, 
especially  in  small  specimens  *,  but  are  placed  together  with 
equal  skill  and  care,  so  that  the  tube  is  perfectly  rounded  and 
apparently  smooth,  for  the  slight  elevations  caused  by  the 
sand-grains  are  only  visible  under  a  lens  (fig.  5).     Like  the 

*  It  is  probable  that  the  tubes  in  the  growing  anitnal  are  shed  at 
intervals,  and  new  ones  formed.  Thus  the  lube  of  the  adult  ditfers  in 
regard  to  the  size  of  the  grains  of  sand. 
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Fig.  4.  Fig.  6. 


Fig.  5. 


Fig.  7. 


Fig.  8. 


Fig.  4. — Tube  of  Amphictene  auricoma.  About  three  times  natural  size. 
Fig,  5. — Portion  of  tube  of  Amphictene  auricoma.  Enlarged  under  a  lens. 
Fig.  6. — Tube  of  Amphictene  auricoma  formed  of  sponge-spicules.     About 

thrice  the  natural  size. 
Fig.  7. — Portion  of  fig.  6,  enlarged  under  a  lens. 
Fig.  8. — Portion  of  fig.  6,  more  highly  magnified. 
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former,  the  colour  harmoaizes  with  the  saud  at  aud  beyond 
low-water  mark^  and  a  certain  amount  of  translucency  is  pre- 
sent, for  the  quartzose  sand- particles  are  each  fixed  in  the 
cement  like  a  jewel  in  its  setting,  so  that  there  is  little  inter- 
ference with  the  light.  Moreover,  the  tube  has  only  the 
thickness  of  such  grains — with  a  delicate  coat  of  the  secretion 
internally.  The  smaller  end  of  the  tube  has  grains  consider- 
ably finer  than  the  wider  upper  end,  but  they  blend  into  each 
other  so  insensibly  that  it  is  only  by  comparing  the  distant 
parts  that  the  diflference  is  observed.  Like  many  others,  the 
annelid  works  at  its  tube  only  during  the  night. 

Such  is  the  ordinary  condition  of  the  home  o(  Amphicteney 
but  occasionally  circumstances  alter  the  case  very  materially. 
Thus,  when  amongst  deep-sea  mud  it  is  debarred  from 
laying  hold  of  sand-grains,  it  fashions  a  perfectly  circular 
tube — tapered  and  curved  as  in  the  ordinary  examples — out 
of  the  only  hard  particles  it  can  secure,  viz.  fragments  of  the 
glassy  spicules  of  sponges,  which  are  placed  with  the  utmost 
neatness  and  regularity  in  horizontal  rows  from  end  to  end, 
somewhat  after  the  manner  of  basket-work  (fig.  6).  These 
spicules  consist,  so  far  as  observed,  of  short  fragments,  and 
thus,  with  their  minuteness,  conduce  to  the  perfect  rotundity 
of  the  tube,  which  only  presents  the  slight  convexity  of  each 
spicule  at  the  edge,  the  outline  being  minutely  crenate  under 
the  microscope  (tig.  7).  The  cement  fixing  the  spicules  is  in 
small  quantity,  just  sufficient  to  render  the  tube  strong  with- 
out interfering  with  its  transparency*  and  smoothness.  The 
workmanship  of  these  tubes  of  Amphictene,  indeed,  excites 
admiration — no  less  for  the  skill  and  perseverance  of  the 
architect  than  for  the  unfailing  accuracy  and  beauty  of  the 
result.  No  careless  work  betokens  haste  or  weariness,  but 
from  the  first  translucent  circle  to  the  last  the  same  uniform 
regularity  is  maintained.  Moreover,  on  magnifying  a  portion 
of  the  tube  the  beauty  and  complexity  of  its  structure  are 
increased,  for  each  of  its  fragments  shows  the  central  tube  of 
the  spicule  either  as  a  clear  lumen  or  filled  with  extraneous 
granular  matter  (fig.  8). 

Larger  and  stronger  tubes  than  the  foregoing  are  formed 
by  two  northern  species.  The  first  [Cistenides granulata^ 
from  Exeter  Bay,  Greenland)  constructs  a  slightly  curved 
tapering  tube  of  rather  coarse  grains  (the  particles,  however, 
being  finer  at  the  smaller  end  of  the  tube),  which  are  promi- 
nent, so  that  the  surface  is  somewhat  rough,  yet  the  cement 

♦  The  transparency  of  such  a  tube  readily  shows  the  cell-like  bodies  in 
the  secretion  which  so  neatly  lixes  the  Ixagments  of  the  spicules  and 
forms  a  thin  coating  internally. 
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is  neatly  fitted.  Both  sand-grains  and  cement  Lave  a  dull 
ochreous  hue,  and  the  palese  are  likewise  dull  brownish. 
The  second  form  (Ciatenides  hyperborea)  has  a  large  tapering 
tube,  also  slightly  curved,  composed,  as  a  rule,  in  the  large 
examples  of  moderate  grains  of  sand  in  the  midst  of  much 
cement,  so  that  the  surface  varies  in  character  from  the  fore- 
going, though  it  is  also  ochreous.  Moreover,  the  smaller 
diverge  so  considerably  from  the  larger  grains  that  the 
pattern  is  less  uniform.  Both  tubes  are  strong  and  resistant, 
better  able  to  cope  with  their  rougher  surroundings  than  those 
of  Lagis  or  Amphictene ;  and  both  are  more  opaque.  The 
inner  surface  of  these  tubes  is  smoother  than  the  outer,  and 
in  (7.  hyperborea  the  lining  of  cement  is  sometimes  very  con- 
spicuous. 

Amongst  those  which  fashion  translucent  homes  from  the 
body-secretion  alone,  the  most  remarkable  type  is  Ilyaltncecia, 
which,  both  in  our  own  and  in  foreign  seas,  constructs  a  tube 
ranging  in  size  from  a  crow-  to  a  goose-quill,  and  in  the  large 
foreign  examples  gently  tapered  from  one  end  to  the  other. 
The  tube  is  so  firm  and  yet  so  elastic  that,  like  a  goose- qui  11, 
it  can  be  cut  into  the  shape  of  a  pen,  a  feature  almost  with- 
out parallel  in  other  than  the  group  of  birds.  The  great 
length  and  perfect  smoothness  of  this  tube  are  characteristic. 
The  inhabitant  belongs  to  the  same  family  as  Northiay  and 
is  allied  to  the  Eunicids  with  their  fine  red  branchiae  and 
iridescent  bodies,  and,  like  them,  has  a  well-armed  proboscis. 
The  Eunicidae,  however,  secrete  parchment-like  tubes  more 
or  less  opaque,  and,  as  a  rule,  they  are  protected  by  immer- 
sion in  sponges  or  placed  under  shells  and  other  structures, 
whereas  the  tubes  of  Uyalinoecia  stand  freely  in  the  mud. 

SptochcetopteruSy  again,  secretes  a  translucent  flexible  tube 
of  great  length,  and  often  with  a  series  of  collars  or  frills,  and 
an  allied  form,  PhyUochcetopteruSy  procured  by  the  *  Chal- 
lenger,' shows  similar  rings  in  its  semiopaline  tube,  which 
also  has  a  very  neat  diaphragm  with  a  central  aperture  pos- 
teriorly. Moreover,  many  of  the  tubes  are  forked,  an  appear- 
ance due  to  fracture  and  the  secretion  of  a  new  piece  with 
which  the  tunnel  is  continuous,  while  the  old  fractured  end 
has  its  tube  closed  and  remains  as  a  useless  process.  As  a 
general  rule  ordinary  chemicals  have  little  effect  on  these 
hyaline  tubes. 

On  the  other  hand,  Myxicola  surrounds  itself  with  a  trans- 
lucent gelatinous  investment  of  considerable  thickness,  from 
the  midst  of  which   it  stretches  its  beautifully  formed  and 
gaily  tinted  branchial  fan. 
In  none  of  the  foregoing  instances  does  the  architect  of  the 
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tube  or  home  secrete  other  than  the  transparent  chitinou3 
material  for  a  lining,  for  fixing  the  foreign  bodies,  or  for 
forming  the  entire  structure.  In  all  the  succeeding  groups  a 
calcareous  substance  is  poured  out,  which  consolidates  into  a 
dense  shelly  tube  for  the  inhabitant,  and,  moreover,  in  at 
least  one  instance  the  agglutinated  tubes  form  considerable 
masses,  so  as  to  resemble  certain  kinds  of  coral ;  indeed, 
those  unacquainted  with  the  group  often  relegate  them  to  the 
latter.  As  Dr. Williams  observes* : — "  The  lime  of  which  the 
tubes  are  built  is  held  in  solution  by  the  mucus  provided  by 
the  cutaneous  glands.  It  is  adjusted  in  the  fluid  form,  and 
moulded  by  appropriate  tools  into  the  required  shape;  it  then 
solidifies  under  water  like  '  Aberthaw  lime.'  " 

Conspicuous  by  its  relative  size,  the  elongation  of  the 
opaque-white  tube,  and  the  absence  of  a  plug  or  operculum 
for  closing  the  free  end,  Protula  affects  the  deeper  water. in 
the  northern  seas.  The  pure  white  tube  is  here  and  there 
wrinkled  and  more  or  less  straight,  and  the  aperture  is 
smooth.  It  tapers  from  the  larger  anterior  region  to  the 
posterior  end,  the  former  being  the  home  of  the  full-grown 
annelid. 

From  deep  water  also  come  the  remarkable  coral-like 
masses  already  alluded  to,  and  formed  bv  the  tubes  of 
Filigranay  an  annelid  likewise  devoid  of  a  lid  or  operculum 
for  closing  its  shelly  tunnel.  The  slender  tubes  are  united 
into  irregular  bundles,  often  with  spaces  between,  and  each  is 
inhabited  by  its  eight-gilled  architect. 

A  white  tube  tinted  anteriorly  of  a  roseate  hue  and  with  a 
trumpet-like  aperture  characterizes  the  home  of  Serpula  ver- 
micularisy  which  is  attached  to  shells  and  stones  from  deep 
water.  Occasionally  three  or  four  trumpet-shaped  tiers  occur 
in  front,  where  additions  have  been  made  to  the  tube  after 
the  first  wide  rim  has  been  formed.  The  annelid  closes  the 
aperture  anteriorly  by  a  plug,  the  surface  of  which  is  marked 
by  a  beautifully  radiate  series  of  grooves.  The  tubes  of  a 
species  {8.  narconensis)  obtained  by  the  '  Challenger '  in  the 
Strait  of  Maffellan  show  many  prominent  rings  from  the 
widely  expanded  apertures,  showing  that  growth  had  appa- 
rently taken  place  by  fits  and  starts ;  and  a  similar  condition 
is  mentioned  by  Clapar^de  in  S.  crater  from  Naples.  The 
tubes  of  the  species  from  the  Strait  of  Magellan  form  free 
masses.  An  allied,  though  smaller  tube,  but  without  the 
trumpet-like  anterior  end,  is  secreted  by  Hydroides  norvegic-a ; 
these  two  genera  illustrating  the  series  with  circular  tubes  of 
considerable  length. 

*  Op.  at.  p.  205. 
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Those  Serpulids  with  angalar  tabes  of  great  density^  and 
firmly  fixed  to  shells  and  stones,  are  represented  bj  Pomato* 
cerus  with  its  ridged  tube  and  bold  sharp  oral  spine,  and  bj 
the  vitreous  home  of  Placostegus.  The  former  often  occurs 
in  great  numbers  (as  in  Lochmaddj)  under  stones  and  on 
rocfis  between  tide-marks,  while  the  latter  frequents  deep 
water.  The  accuracy  with  which  the  pattern  of  each  tube  is 
preserved  in  every  example  is  noteworthy,  just  as  each  species 
of  mollusk  secretes  its  special  shell.  This  is  the  more  evident 
in  the  shelly  tubes  dredged  by  the  ^  Challenger,'  in  which  the 
patterns  on  the  surface  are  complex.  Such,  for  instance,  is 
the  transversely  ribbed  Placostegus  ornatus  from  2900  fathoms 
in  the  depths  of  the  Pacific,  and  the  pentagonal  tube  of 
Placostegus  berUhalianus  from  the  middle  of  the  same  ocean 
at  3125  fathoms.  In  the  latter  the  three  upper  ridges  are 
prominent  and  armed  with  blunt  teeth.  Lastly,  the  dense 
tube  of  Placostegus  Morchii  has  a  deep  groove  on  each  side^ 
and  comes  from  the  Pacific,  at  2373  fathoms,  midway  between 
Sydney  and  Valparaiso. 

Other  examples  of  shelly  tubes  are  seen  in  the  little  coils 
of  Spirorbisy  which  stud  the  blades  of  seaweeds,  the  backs  of 
crabs,  and  other  marine  structures. 

All  the  foregoing  are  fixed,  or,  if  free,  form  agglutinated 
masses;  whereas  another  form  [Ditrypa)  secretes  a  hard, 
smooth,  calcareous  tube,  tapered  and  distinctly  curved,  which  ' 
remains  quite  free  in  the  mud,  muddy  sand,  or  shell-gravel. 
It  resembles  the  elephant's-tusk  shell  (the  home  of  a  mollusk)^ 
but  is  the  product  of  an  annelid  closely  allied  to  Serpula. 

Such,  then,  is  a  brief  outline  of  a  few  of  the  interesting 
types  of  "homes"  formed  by  marine  annelids.  Slight  as 
the  sketch  has  been  it  nevertheless  will  be  apparent  that 
the  amount  of  skill  and  perseverance  in  the  construction  of 
these  dwellings  can  hardly  be  surpassed  by  any  other  group 
of  animals — whether  marine,  freshwater,  or  land.  No  basket- 
insects'  work  is  more  ingenious,  and  even  the  combs  of  the 
bees  and  wasps  and  the  nests  of  the  most  skilful  birds  are 
not  more  complex  examples  of  workmanship  than  the  tube  of 
Ampktctene  or  than  that  of  Terebella  with  its  terminal  fringes. 
Their  work  is  more  marvellous  than  any  home  formed  by 
fishes,  which  generally  seek  hollow  seaweeds,  holes  in  rocks 
or  similar  places ;  and  the  comparatively  rough  nests  of  the 
fifteen-spined  sticklebacks  of  the  tidal  rocks,  or  those  of  the 
common  sticklebacks  of  freshwaters,  are  not  to  be  compared 
with  the  wonderful  architecture  of  the  annelids.     Even  man, 
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with  all  his  ingenuity,  has  to  make  frames  for  constructing 
arches  and  circular  buildings,  and  moulds  for  circular  casts ; 
his  cement  has  to  be  brought  from  a  distance  and  carefully 
manufactured,  and  he  requires  good  sight  and  much  aid  to 
form  his  dwelling:  whereas  some  of  the  most  skilful  and 
beautiful  formations  of  these  marine  annelids  are  executed  by 
creatures  devoid  of  eyes  and  with  a  soft  and  delicate  body, 
whose  mortar  is  secreted  by  the  glands  of  their  skins,  and 
whose  inborn  instinct  enables  them  to  dispense  with  all 
artificial  aids  in  the  construction  of  their  homes. 


II. — The  Endoaternite  of  Scorpio  compared  with  the  Homo- 
logous  Structures  in  other  Arachnida.  By  H.  M.  Bfrnabd, 
M.A.  Cantab,  (from  the  Huxley  Research  Laboratory,  R. 
Coll.  of  Science,  South  Kensington). 

[Plate  m.] 

Special  interest  has  attached  to  the  endostemite  of  Scorpio 
on  account  of  its  bearing  upon  the  question  of  the  relationship 
between  Scorpio  and  certain  near  allies  of  Limulus.  The 
external  likeness  between  Scorpio  and  Slimonia  taken  alone 
might  be  merely  a  case  of  convergence ;  but  their  common 
possession  of  an  endostemite  seemed  to  many  to  establish 
oeyond  doubt  that  this  resemblance  was  due  to  a  direct 
relationship.  The  validity  of  this  argument  depends,  how- 
ever, upon  it  being  shown  that  their  respective  endostemites 
are  morphological  equivalents.  Indeed,  it  seems  to  me  that 
the  whole  question  of  the  assumed  relationship  depends  upon 
the  settling  of  this  point ;  for  it  is  hardly  possible  that  two 
forms  so  related  should  possess  analogous  structures  of  funda- 
mental importance  in  the  organism  which  are  not  also  homo- 
logous. 

Considering,  then,  the  interest  attaching  to  the  endostemites 
it  is  somewhat  to  be  wondered  at  that  no  serious  attempt  * 
has  been  made  to  obtain  a  clear  idea  of  their  essential  mor- 
phology in  the  only  way  this  can  be  obtained,  viz.  by 
comparison. 

The  Arachnid  which  at  the  outset  seemed  to  promise  most 
light  on  this  subject  was  GaleodeSy  in  which  the  three  posterior 
cephalothoracic  segments  remain  unfused.  This  primitive 
feature  could  hardly  fail  to  find  some  reflection  in  the  structure 
of  the  endostemite. 

♦  Cy.,  however,  Lankester,  "  On  the  Skeleto-trophic  Tissues  of  Idmulua, 
Svorjfio,  and  My  (/ale,''  Q.  J.  M.  S.  vol.  xxiv.,  1884. 
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Fairly  good  drawings  of  the  endostemite  in  Oaleodea  have 
ahreadj  been  given  by  Modest  Kittary  *  and  by  Blanchardf. 

From  both  of  these  its  essential  nature  can  be  made  oat. 
It  is  composed  of  two  apodemes  running  in  from  between  the 
first  and  second  le^s  and  meeting  in  the  middle  line  under  the 
gut.  Fig.  1  (PI.  III.)  shows  the  structure  in  situ  and  fig.  2  is  a 
cross  section  showing  that  the  junction  of  the  two  apodemes  in 
the  middle  line  is  an  interlocking  apposition  and  not  an  actual 
fusion.  Its  nature  as  a  fold  of  the  external  cuticle  is  also 
very  apparent  from  the  section.  The  thickness  of  the  chitin 
of  the  fold  is  very  irregular.  Into  its  deeper  parts  (fig.  2,  a) 
staining  protoplasmic  matter  has  penetratea^  and  similar  proto- 

Elasmic  matter  binds  the  interlocking  folds  together.     The 
indermost  ends  of  the  structure  are  greatly  expanded  for 
the  attachment  of  muscles. 

With  this  key  to  the  understanding  of  the  morphology  of 
the  endostemite,  by  the  kind  permission  of  Prof.  Stewart  I 
examined  the  fine  preparation  of  that  of  Mygale  at  the  Royal 
College  of  Surgeons.  The  cephalothoracic  segments  of  the 
AraneidaB,  as  is  well  known,  are  equally  fused  together,  indi- 
cation of  their  original  separation  being,  however,  distinct  in 
the  farrows  on  the  dorsal  wall  of  the  cephalothorax.  Instead 
of  one  pair  of  apodemes  fusing  in  the  middle  line,  such  as  is 
found  in  GaleodeSj  we  here  find  four  pairs  meeting  and  fusing 
together  (figs.  3,  4,  and  5)  J. 

This  is  what  we  should  expect,  owing  to  the  larger  number 
of  segments  fused  together.  The  eight  apodemes  further 
radiate  from  a  common  centre,  thus  repeating  the  curious 
radial  arrangement  of  the  segmental  constrictions  seen  on  the 
dorsal  surface.  Figs.  3,  4.  6  show  the  arrangement  of  these 
four  pairs  of  apodemes  and  their  place  in  the  cephalothorax. 
Their  principal  attachments  to  the  body-wall  are  now  the 
points  marked  1,  2,  3,  4  on  the  inner  surface  of  the  sternum 
m  fig.  4.  In  very  young  spiders  (just  hatched)  the  original 
segmental  constrictions  running  across  the  sternum,  and  now 
reduced  to  these  points,  are  still  traceable  as  clear  lines 
running  across  the  sternum. 

*  Bulletin  de  la  Soc.  Imp.  des  Naturalists,  vol.  xxi.  (Moscow,  1848). 
t  *  L'Organisation  du  Il6gne  Animal/  Arachnides,  pi.  xxv.  fig.  9. 
X  There  exist  several  drawings  of  both  the  dorsal  and  ventral  aspects 
of  this  structure.    The  earliest  which  I  can  find  is  that  of  Wassmann 


by  LAnkester  (anteitj  p.  18),  is  full  of  detwl,  but  the  conclusions  which  he 
draws  from  it  are  yiuated  by  his  having  mistaken  the  ventral  for  the 
dorsal  surface. 
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The  shape  of  the  whole  fused  mass  has  been  no  doubt  much 
altered  by  the  action  of  muscles,  but  its  essential  nature  as  a 
fusion  of  metamerically  recurrent  apodemes  cannot  be 
mistaken. 

On  comparing  the  segmentations  of  the  two  Arachnids  we 
have  so  far  considered,  we  find  that  the  apodemes  forming  the 
endostemite  of  OaUodes  correspond  only  with  the  second 
pair  of  apodemes  forming  the  endosternite  of  Mygale.  The 
first  pair  in  Mygale  is  now  only  represented  in  OaUodes  by 
a  small  pair  of  chitinous  plates  attached  by  tendons  to  the 
cuticle  and  to  the  endosternite  (fig.  10),  and  apparently 
carrying  the  proximal  ends  of  he  main  ducts  of  the  coxal 
glands. 

The  endosternite  of  Phrynus  (fig.  6)  is  a  broad  crescent- 
shaped  plate.  It  apparently  only  has  one  attachment  to  the 
ventral  surface,  and  that  is  to  the  intersegmental  membrane 
between  the  second  and  third  pair  of  limbs  corresponding  with 
the  first  pair  of  apodemes  forming  the  endostemite  of  Mygale  ; 
dorsally,  however,  it  has  four  pairs  of  ligamentous  attach- 
ments to  the  dorsal  wall.  These  remind  us  of  the  endo- 
sternite of  Mygahy  and  a  comparison  of  the  drawings  seems  to 
bear  this  out.  If  the  endostemite  of  Phrynus  prove  ulti- 
mately to  be  homologous  with  that  of  Mygale^  its  sternal 
attachments,  except  the  first,  must  have  secondarily  atrophied. 

The  endosternite  of  Thelypkonus  (fig.  7)  *  is  again  of 
special  interest,  as  it  clearly  follows  the  same  type  as  that  of 
Mygale  and  Phrynus.  But  inasmuch  as  the  fusion  of  the 
segments  shows  no  such  radial  arrangement  as  in  the  former, 
nor  such  longitudinal  compression  as  in  Phrynus^  the  various 
pairs  of  apodemes  neither  radiate  from  a  centre  nor  form  a 
short  crescentic  plate,  but  a  long  fenestrated  framework. 

On  turning  to  Scorpio  we  find  that  the  endosternite  most 
resembles  that  of  Oaleodes.  Fig.  8  is  from  a  dissection  of 
Palamnoeits  Thorelliiy  Pocock,  made  in  order  to  ascertain 
the  exact  points  of  attachment  to  its  parent  cuticle.  The 
nerves  to  the  first  pair  of  legs  are  seen  in  front  of  these 
attachments,  which  thus  correspond  with  the  points  of  origin 
of  the  endostemite  in  Oaleodes.  Lankester  describes  and 
figures  t  a  second  pair  of  ventral  attachments — "  coraua  or 
anterior  tendons  of  the  subneural  process ;  "  but  this  sub- 
neural  process  belongs  to  the  "  diaphragm  "  and  not  to  the 
endostemite,  as  I  shall  presently  show. 

*  I  have  borrowed  this  drawing  by  Tarnani  from  Scbimkewitsch's 
recent  paper  in  the  *  Zool.  Anzeiger '  (July  1893),  "  Sur  la  Structure  et  sur 
la  Signification  de  I'endosternite  des  Arachnides/' 

t  Lankester,  '^  On  the  Muscular  and  Endoskeletal  Systems  of  Limulue 
and  Scorpio,"  Trans.  Zool.  Soc.  vol.  xi.  part  10  (1886). 
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The  endosternite  of  Scorpio  is  somewhat  complicated  by 
the  strong  longitudinal  compression  of  the  thorax  having 
caused  it  to  fuse  posteriorly  with  the  "  diaphragm "  (figs. 
8  and  11,  c?).  This  "  diaphragm,"  like  that  of  OaleodeSy  is  the 
homologue  of  the  great  constriction  between  the  sixth  and 
seventh  segments  forming  the  "  waists  "  of  other  Arachnids. 
In  both  Oaleodes  and  Scorpio  it  is  pierced  by  the  dorsal  vessel 
(A),  the  alimentarv  canal  (a),  and  the  nerve-cords  (n),  and  in 
Oaleodes  by  tracheae  (<).  In  Oaleodes  it  lies  some  distance 
behind  the  posterior  edge  of  the  endosternite,  there  being  no 
longitudinal  compression  of  the  thorax,  and  it  also  slopes 
from  above  backwards  [cf.  figs.  1  and  10).  In  Scorpio  the 
secondary  longitudinal  compression  of  the  cephalothorax, 
which  is  more  marked  than  in  other  Arachnids,  especially  on 
the  ventral  surface,  has  caused  the  "  diaphragm  to  slope 
from  above  forward  {cf.  figs.  8  and  11).  In  fig.  8  the  poste- 
rior edge  given  to  the  (shaded)  endosternite  is  naturally 
arbitrary,  as,  except  where  it  passes  under  the  alimentary 
canal,  it  is  fused  with  the  "  diaphragm."  There  seem  to  be 
four  points  of  fusion.  The  ridges  (r),  caused  by  the  dorso- 
ventral  muscles  behind  the  "  diaphragm,"  have  fused  with 
the  postero-lateral  tendons  [t)  of  the  endosternite,  to  which 
the  muscles  themselves  are  now  secondarily  attached ;  and, 
further,  the  horizontal  plate  of  the  endosternite  itself  is 
attached  by  two  processes  (e)  to  the  anterior  face  of  the 
"  diaphragm  "  which  runs  slantingly  under  it.  Fig.  11  illus- 
trates the  relative  positions  of  the  endosternite  and  the 
"  diaphragm  ;  "  it  shows  only  the  fusion  of  the  plate  of  the 
endosternite  with  the  latter,  and  is  not  intended  to  represent 
a  true  horizontal  section.  Fig.  9  is  a  transverse  section 
(through  the  line  %  in  fig.  11)  of  Euscorpio  showing  the 
endosternite  with  a  portion  of  the  "  diaphragm "  (Lan- 
kester's  "  subneural  portion  ")  which  has  been  thrust  forward 
under  it  by  the  ventral  median  portion  of  the  seventh  segment. 
With  this  portion  of  the  **  diaphragm  "  {d)  so  thrust  forward, 
the  extreme  posterior  ends  of  the  endosternite  {e)  fuse  on  each 
side  of  the  nerve-cord. 

The  figures  which  have  hitherto  been  given  of  the  endo- 
sternite of  Scorpio  really  represent,  then,  a  composite  body, 
viz.  the  endosternite  and  the  *'  diaphragm  "  fused  together. 
This  point  is  of  great  importance,  as  it  seems  to  me  to 
establish  beyond  question  the  complete  distinctness  between 
the  endostemites  of  Limulus  and  Scorpio,  In  order  to 
maintain  the  contrary  it  would  be  necessary  to  show  that  the 
endosternite  of  Limultis  was  once  part  of  a  "  diaphragm,"  a 
"  diaphragm  "  or  waist  being  typical  of  Arachnids. 
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Histologically  the  endosternite  proper  of  Scorpio  shows  its 
origin  out  of  apodemes  less  plainly  than  does  that  of  Oaleodea. 
This  origin  out  of  cuticular  folds  is,  however,  clear  in  cross 
sections  near  their  points  of  attachment  to  the  body-wall 
between  the  first  and  second  legs;  in  the  other  parts  the 
originally  simple  chitinous  folds  still  visible  in  Oaleodes 
(fig.  2)  have  become  changed,  groups  of  cells  having  found 
their  way  in  between  the  chitinous  layers  *.  Full  of  interest 
is  the  marked  difierence  between  the  cross  sections  of  these 
original  and  ancient  apodemes  forming  the  endosternite,  which 
have  now  become  almost  entirely  detached  from  their  parent 
cuticle,  and  the  recent  secondary  apodemes  forming  the  coxal 
endosclerites,  which  latter  show  their  origin  as  cuticular 
infoldings  at  a  glance.  These  structures  are  well  developed 
in  Phrynvs  and  Scorpio^  and  they  arise  as  an  accompaniment 
of  the  longitudinal  compression  of  the  thorax  which  charac- 
terizes these  two  Arachnids.  These  apodemes  remain  con- 
tinuously rigid  with  the  posterior  faces  of  the  coxae. 

The  endosternite  of  the  Chernetidae  is  now  so  specialized 
that  it  will  be  difficult  to  ascertain  its  exact  origin ;  it  appears 
to  be  due  to  a  fusion  of  segmental  apodemes  from  between 
the  posterior  thoracic  segments,  as  it  lies  right  back  at  the 
posterior  end  of  the  thorax  t^  It  may  perhaps  be  homologous 
with  that  of  the  Araneids. 

Enough  has  now  been  said  to  show  conclusively  that  the 
endostemites  of  the  Arachnids  are  apodematous,  and  owe  their 
origin  and  varving  forms  to  the  dififerent  methods  and  degrees 
of  fusion  and  longitudinal  compression  of  the  cephalothoracic 
segments.  In  Scorpio  this  longitudinal  compression  of  the 
thorax  is  so  pronounced  that  the  endosternite  has  fused  with 
the  diaphragm,  and  this  has  misled  investigators  into  believing 
that  they  belong  to  one  another  as  parts  of  one  and  the  same 
structure. 

We  may,  then,  safely  conclude  from  this  comparative  survey 
of  the  endostemites  in  Arachnids  that  Scorpio  has  not  re- 
tained the  original  condition  of  the  Arachnidan  thorax.  But 
this  is  after  all  in  reality  nothing  more  than  what  we  can 
learn  from  any  comparative  study  of  the  Arachnids.  We 
have,  for  instance,  every  degree  of  fusion  and  longitudinal 
compression  of  the  first  six  segments,  with  Oaleodes  at  one 
end  retaining  the  largest  number  of  segments  unfused,  and 
Scorpio  at  the  other  end  with  all  the  cephalothoracic  segments 
closely  fused  and  compressed. 

*  Cf,  Lankester  {antehy  p.  18)  and  Schimkewitsch  (p.  20). 

t*  Cf,  "Notes  on  the  ChemetidaB/*  Joum.  Linn.  Soc.,  Zool.  vol.  xxiv. 

p.;4io. 
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It  seems  to  me  that,  in  order  to  answer  the  question,  "  Is 
Limulus  an  Arachnid  ?  "  we  ought  to  compare  Jjimultis  with 
Galeodes  I  Indeed,  I  must  here  express  a  surprise,  which  I 
have  long  felt,  that  any  serious  attempt  should  have  been 
made  to  establish  relationship  between  two  groups  by  com- 
paring their  specialized  forms,  practically  ignoring  the 
remaining  representatives  of  the  groups.  And  yet  this  is 
what  has  been  attempted.  The  Merostomata  and  the 
Arachnida  are  supposed  to  be  related  because  of  the  likeness 
between  certain  Eurypterids  and  Scorpio.  Scorpio  was 
clearly  an  Arachnid,  and  therefore  related  to  other  Arachnids, 
and  Limulus  was  equally  clearly  related  to  the  Trilobites. 
To  attempt  to  build  up  an  elaborate  proof  that  Limulus  must 
be  relatea  to  Scorpio  on  the  ground  of  their  external  and 
internal  resemblance,  while  GaUodes  on  the  one  hand  and  the 
Trilobites  on  the  other  are  but  incidentally  considered,  can 
only  lead  to  confusion*.  The  only  scientific  method  of 
dealing  with  the  question  of  the  alleged  relationship  between 
Limulus  and  Scorpio  lies  first  of  all  in  the  determination  by 
comparative  morphology  of  what  is  the  essential  diagnosis  of 
the  Arachnids  and  what  is  that  of  the  Merostomata  f. 

Having  seen  that  the  endosternites  of  the  Arachnids  are 
apodematous  structures  due  to   fusion  and  compression  of 

♦  Galeodes,  hideed,  is  often  not  even  considered  at  all  I 
t  I  would  here  point  out  that  it  is  still  a  matter  of  dispute  whether 
the  Fycnogonidfe  and  Pentastomidaa  are  or  are  not  Arachnids.  It  seems 
to  me  that  the  only  way  to  ohtain  a  true  insight  into  the  essential  mor- 
phology of  the  various  groups  of  the  Articulata  is,  hy  comparinpr  all 
the  available  forms,  to  discover  how  the  original  undifferentiated 
condition  of  the  segmentation  of  the  ancestral  form  has  been  modified  in 
each  group.  I  have  already  endeavoured  to  do  this  for  the  Crustacea, 
with  results  which  are  in  a  way  to  being  more  rapidly  confirmed  than  I 
ever  expected.  I  am  now  engaged  on  a  comparative  study  of  the 
Arachnids,  and  I  hope  to  find  the  clue  to  the  ori^nal  modification  of  their 
primitive  segmentation.  And  here  I  should  like  to  add  that,  although 
my  friend  Mr.  Pocock's  paper,  "  On  some  Points  in  the  Morphology  of 
the  Arachnida  "  (Ann.  &  Mag.  Nat.  Hist.,  Jan.  1893)  is  of  much  service 
as  a  store  of  facts,  the  arguments  which  he  bases  upon  them  are  not  con- 
clusive. He  endeavours  to  show  that  all  Arachnids  miffht  be  deduced 
from  a  scorpion-like  ancestral  form.  I  have  recently  shown  in  *  Nature  * 
(Nov.  16, 1893)  that  there  is  no  necessity  to  assume  the  strict  homology 
of  the  stigmatic  segments,  on  which  assumption  much  of  Mr,  Pocock's 
argument  appears  to  rest,  inasmuch  as  all  the  segments  originally 
possessed  tracheal  invaginations.  Further,  it  is  not  sufficient  to  take 
simply  the  number  of  the  segments  into  account ;  the  fusions  of  the 
segments  are,  if  anything,  even  more  important,  those  animals  with  the 
lesser  number  of  fused  segments  being  as  a  rule  more  primitive  than  those 
with  a  greater  number.  Judged  by  this  standard,  Galeodes  or  Schtzo' 
nGtt4Sj  and  not  Scorpio,  is  the  primitive  Arachnid. 
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the  cephalothoracic  segments^  and  later  specialized  for  mos- 
cular  attachments,  let  ns  for  a  moment  look  at  the  analogous 
structure  in  Limulus,  Lankester*  expressly  tells  ns  that 
"  the  inter-entapophysial  ligaments  which  run  on  each  side, 
right  and  left,  along  the  dorsal  surface  of  LtmuluSy  passing 
from  one  entapophjsis  to  the  next,  are  of  similar  nature  and 
origin  to  the  entochondrites,"  i.  e.  to  the  endostemite.  Further, 
we  learn  from  Benham's  researches  f  that  these  ligaments  run 
on  the  outer  sides  of  the  entapophyses.  These  two  facts,  it 
seems  to  me,  confirm  the  explanation  of  the  endostemite  of 
Apits  and  Limulus  as  derivations  of  the  longitudinal  muscle- 
bands  given  by  me  }.  A  comparison  between  cross  sections 
of  Apu8  and  Limulus  leaves  little  doubt  that  these  entapo- 
physial  ligaments  are  the  structurally  degraded  homologues 
of  the  dorsal  muscle-bands,  which,  as  in  ApuSy  once  ran 
outside  the  dorsal  attachments  of  the  dorso- ventral  muscles. 
In  Limulus  these  muscles  have  lost  their  physiological  signi- 
ficance owing  to  fusion  of  the  segments,  and  have  become 
ligamentous. 

If  these  ligaments,  then,  are  derivatives  of  the  dorsal  longi- 
tudinal muscle-bands,  which  seems  to  me  in  the  highest 
degree  probable  §,  then  the  endostemite,  which,  according  to 
Lankester,  is  of  exactly  the  same  nature  as  these  ligaments, 
must  be  a  derivative  of  the  ventral  muscle-bands,  as  I  have 
already  maintained. 

The  endostemite  of  Limulus  thus  viewed  must  be  homo- 
logous with  that  of  Apus  and  not  with  that  of  the  Arachnids, 
which  had,  as  we  have  seen,  an  entirely  different  origin. 
Indeed  the  evidence  which  we  have  here  obtained  from  this 
short  comparative  study  of  the  endostemal  system  appears 
to  be  conclusive  against  the  existence  of  any  direct  genetic 
relationship  between  Limulus  and  Arachnids. 

The  claims  of  relationship  between  the  Trilobites,  Limulus^ 

♦  Cf.  anted,  p.  20. 

t  "Muscular  and  Endoskeletal  System  of  lAmtdusy  Trans.  Zool,  Soc. 
vol.  xi.  (1886). 

X  '  The  Apodidae/  Nature  Series  (1892). 

§  I  have  carefully  compared  the  musculature  of  Apus  with  Benham's 
detailed  description  and  drawings  of  that  of  itm?//t«,  and  find  that  that  of 
Limulus  can  be  deduced  from  that  of  Apus  (as  I  have  before  suggested) 
without  difficulty.  This  derivation  further  avoids  the  necessity  of 
assuming  that  any  important  muscles  or  whole  series  of  muscles  either  of 
Scorpio  or  Limtuus  are  new  formations,  which  Lankester  shows  must 
have  been  the  case  if  LimiUus  and  Scorpio  are  nearly  related.  I  might 
here  also  mention  that  histologically  the  muscle-fibres  of  Arachnids  are 
totally  distinct  from  those  of  Crustacea.  Limulus  has,  it  appears,  Crus- 
tacean, or  at  least  certainly  not  Aracbnidan,  muscle-fibres. 
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and  the  Eurypteridae  on  the  one  hand  and  Apus  on  the  other 
I  have  already  elaborated  in  the  book  above  cited,  the  main 
conclusion  of  which  I  am  in  a  position  greatly  to  strengthen 
by  new  points  which  have  lately  come  to  light.  The  position 
of  Scorpio  among  the  Arachnids  will  be  further  discussed  in 
a  work  on  Oaleoaes  on  which  I  am  now  engaged. 


EXPLANATION  OF  PLATE  HI. 

Fig.  1.  The  endosteroite  (shaded)  of  Galeodes,  shown  in  situ,  I,  labnim ; 
Pf  pedipalp ;  I.,  II.,  III.,  IV.,  four  pairs  of  legs ;  T,  stigmatic 
opening  oi  trachea ;  d,  diaphrafi^n,  sloping  baclrwards ;  h,  a,  7t,  f , 
cardiac,  alimentary,  neural,  and  tracheal  apertures  in  d. 

Fig,  2.  Transverse  sections  of  the  endostemite  of  baleodeSj  showing  its 
nature  as  two  infoldings  of  the  cuticle,  joined  by  staining  proto- 
plasmic matter,  but  not  fused,  in  the  middle  line,  a,  alimentary 
canal ;  m,  massive  elevator  muscles  of  the  pedipalps ;  ««  space 
filled  with  staining  protoplasmic  matter. 

Fig,  3.  Dorsal  aspect  of  the  endostemite  of  MygdU, 

Fig,  4.  Inner  view  of  the  ventral  surface  of  MygalCf  showing  the  ventral 
points  of  attachment  (1,  2,  3,  4)  of  the  endostemite  to  the 
sternum  (S).    p,  pedipalp ;  I.,  II.,  III.,  IV.,  four  pairs  of  legs. 

Fig.  6,  Ventral  aspect  of  the  endostemite  of  Mygcde^  showing  its  sternal 
attachments  uppermost.  From  a  comparison  of  these  figures 
the  endostemite  is  seen  to  be  composed  of  four  pairs  of  npo- 
demes  (1, 1, 1),  (2,  2,  2),  (3,  3,  3),  (4,  4,  4),  radiatmg  from  a 
common  centre,  and  further  joined  by  a  web-like  expansion  in 
the  middle  horizontal  plane. 

Fig,  6.  Dorsal  aspect  of  the  endostemite  of  Phrynm.  The  preparation 
was  accidentally  destroyed  before  the  drawing  was  completed  ; 
it,  however,  represents  its  general  appearance.  1,  2, 3,  4,  ten- 
dinous attachments,  probably  corresponding  with  the  first 
ventral  and  four  dorsal  attachments  of  the  endostemite  in 
MygaU, 

Fig,  7.  Dorsal  aspect  of  endostemite  of  Thelyphonta,  after  Tamani  {cf. 
last  figiue). 

Fig,  8.  Endostemite  (shaded)  of  Scorpio  (PalamncBiLS  Thorellii,  Pocock), 
'in  situ,  I,  labrum ;  p^  pedipalps ;  I.,  11.,  III.,  IV.,  legs;  6,  brain, 
with  nerves  to  p  and  I. ;  d,  diaphragm,  with  h  and  a,  cardiac 
and  alimentary  ayjertures  through  it,  and  r,  ridges  produced  in 
it  by  the  first  pair  of  abdominal  dorso-ventral  muscles.  The 
diapnragm  is  seen  to  slope  forward  under  the  endostemite. 

Fig,  9.  Transverse  section  throuffh  the  line  •  in  fig.  11,  showing 
the  points  of  fusion  of  tne  endostemite  of  Scorpio,  with  the 
diapnragm,  d,  g,  genital  operculum ;  /,  anterior  ends  of  the 
lips  of  the  genital  aperture.  The  diaphragm  separating  the 
sixth  from  the  seventh  segment  has  here  been  thrust  for- 
ward by  the  genital  anerture  belonging  to  the  seventh  segment. 
e,  posterior  ends  of  the  endostemite,  on  one  side  fused  with  d, 
on  the  other  just  before  fusinff,  the  section  not  being  accu- 
ratelv  transverse,  t,  tendons  for  attachment  of  muscle-bands, 
whicli  slope  backwards  along  the  anterior  face  of  the  diaphrainn 
(dorso-ventral  muscles) ;  a,  alimentary  canal ;  «,  nerve-cords. 

Fig,  10.  Diagram  showing  the  relative  positions  of  the  endostemite  and 
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diaphragm  (d)  in  Otdeodes  from  the  side,  h,  heart ;  a^  alimen- 
tary canal;  n,  nerve-cords  passing  through  d\  c,  small  plates 
attached  by  tendons  to  the  endostemite  and  outer  cuticle  {cf. 
text,  p.  20). 
Fig.  11.  Diagram  showing  the  relative  positions  of  the  endostemite  and 
diaphragm  (d)  in  Scorpio.  Lettering  as  in  fig.  10.  The  line  of 
section  of  fig.  9  is  also  indicated. 


lU.—On  the  Elateridae  of  Japan.     By  G.  Lewis,  F.L.S. 

The  first  object  of  this  paper  is  to  describe  as  simply  as 
possible  the  new  species  of  ElateridsB  brought  from  Japan  by 
the  writer  in  1882  ;  the  second  and  minor  object  is  to  adjust 
certain  synonymy,  to  revise  some  previous  work  on  the  fauna, 
and  to  note  and  reject  species  which  have  been  erroneously 
introduced  to  the  Japanese  catalogue.  The  arrangement  of 
Candfeze  has  been  followed  as  closely  as  possible,  but  in  two 
cases  I  have  given  full  rank  to  genera  merged  in  others  by 
Candeze.  It  is  also  to  be  noted  that  some  of  the  species 
described  are  very  similar  to  American  and  European  forms, 
and  others  again  resemble  species  from  the  islands  and  various 
countries  of  the  Asian  continent,  yet  after  a  careful  exami- 
nation it  appears  that  only  one  or  two  are  identical. 

By  the  kmdness  of  Mr.  Godman  I  have  had  access  to  the 
collection  made  by  the  late  Mr.  E.  W.  Janson,  and  this  has 
been  of  considerable  assistance  to  me ;  the  collection  also  in 
the  National  Museum  has  been  of  material  aid,  while  the 
specimens  returned  to  me  by  Dr.  Candeze,  after  writing  his 
paper  on  the  Japanese  species  in  1873,  are  of  course  in  my 
possession  and  are  now  amalgamated  with  the  more  recently 
gathered  specimens. 

Some  species  of  Elateridae  are  extremely  local,  remaining 
at  times  as  a  little  colony  in  or  near  one  tree  for  many  gene- 
rations, so  that  there  can  be  hardly  any  doubt  that  the  number 
of  species  yet  to  be  discovered  must  be  very  considerable. 
Aihoua  desertOTy  Cand.,  is  a  case  in  point ;  I  found  two  or 
three  specimens  in  a  glen  on  Maiyasan,  near  Kob^,  in  1871, 
and  on  retuminff  there  in  1881  I  found  a  few  more,  and  these 
are,  I  believe,  the  only  examples  known. 

The  localities  given  are  selected  to  furnish  some  informa- 
tion regarding  the  distribution  of  the  species  at  present 
known  to  me ;  but  no  names  are  given  of  places  which  are 
not  registered  in  my  itinerary  and  do  not  also  appear  on  the 
map  published  with  it  in  the  Trans.  Ent.  Soc.  Lond.  1883. 
Authors  in  describing  species  would  do  well  to  remember 
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that  "  Japan  "  for  a  locality  of  a  species,  in  the  present  state 
of  our  knowledge  of  the  fauna  of  the  islands,  is  not  suflScient, 
and,  when  possible,  more  precise  information  is  needed. 
Japan  is  a  country  which  is  subtropical  in  the  south,  and  on 
a  large  part  of  the  northern  area  and  on  the  mountains  of 
Central  Japan  snow  lies  to  a  great  depth  five  months  in  the 
year ;  and  whether  a  species  comes  from  one  or  the  other  it  is 
important  to  know. 

There  are  five  species,  viz.  Elater  azurescenSy  Cand.,  Meh" 
notus  niger  and  tattcoUtSy  Motsch.,  Cardiophorua  vulgaris j 
Motsch.,  and  Agriotes  ferruginipenniay  Motsch.,  which  are 
not  recognizable  by  the  published  descriptions ;  and  there  are 
nine  species  which  have  been  introduced  to  the  Japanese 
Catalogue  in  error,  viz.  Lacon  trifasciatuSy  Cand.,  Elater 
Ryeij  Lew.,  Melanoxanthus  zebra j  Wiedm.,  Limonitts  cylin- 
dricusy  Payk.,  Gardiophorus  sobrinuSy  Lap.,  Corymbites 
tessellatusy  L.,  Corymbites  tristisy  Cand.,  Corymbites  lateralisy 
Lee,  and  Corymbites  sericeusy  Gebl.  Some  of  these  are  noted 
in  the  body  of  this  paper,  but  their  names  are  not  admitted 
to  the  list  at  the  end  of  it.  The  list  contains  181  species,  of 
which  104  are  considered  novelties. 

Adelocera  Mdhliniiy  Cand. 

Adebcera  MakHnii,  Cand.  Elat.  nouv.,  M^m.  Acad.  Belg.  1865,  p.  6 ; 
Mto.  Lidge  1873,  p.  1. 

Hob.  Kobe,  Wada-toge,  Sapporo,  and  Junsai. 

This  species  and  some  others  are  inserted  in  this  paper 
to  give,  when  it  seems  desirable,  additional  localities  to  show 
their  distribution. 

Adelocera  antennatay  sp.  n. 

Rufo-brunnea,  parum  nitida,  pilosula;  fronte  triangulariter  im- 
pressa;  thorace  canaliculate;  elytris  striis  obsoletis,  punctatis,. 
interstitiis  extemis  convexis ;  antennis  articulis  brevibus  et 
compressis. 

L.  14  miU. 

Bather  parallel,  reddish  brown,  little  shining,  clothed  with 
golden-grey  hair ;  the  head  triangularly  impressed  between 
the  antennae,  rather  closely  punctured  ;  the  thorax  channelled 
in  the  middle,  narrowest  in  front,  and  gradually  and  slightly 
widening  to  the  hind  angles,  hind  angles  slightly  turned  out- 
wards and  rather  more  acute  than  those  of  ^.  MdklinUy 
Cand.,  punctuation  like  that  of  the  head ;  the  elytra,  striae 
obscurely  impressed  or  obliterated  by  the  punctuation,  inter- 
stices 3-%  more  visibly  convex  than  the  others ;  the  antennae 
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and  legs  reddish  brown,  the  first  with  compressed  articula- 
tions, somewhat  like  those  figured  for  Scaphoderus  Rtehliiy 
Cand.,  but  the  second  and  third  joints  correspond  closely  to 
the  third  and  those  following ;  all  are  broader  than  long,  not 
serrate. 

The  above  is  extremely  like  a  pale  variety  of  A.  Maklimij 
Cand.,  but  the  thorax  is  not  sinuous,  before  the  hind  angles 
and  the  peculiar  antennae  are  very  curious  and  unlike  any 
other  species  in  this  series. 

Bab.  Sapporo.     One  example. 

Adelocera  parallela^  sp.  n. 

Elongata,  parallela,  obscure  bmnnea,  griseo-vestita ;  elytris  striis 
obsoletis,  intorstitiis  seriatim  punctatis ;  antennis  pedibusque 
concoloribus. 

L.  12  mill. 

Elongate,  parallel,  dull  brown,  clothed  with  stiffish  grey 
hairs;  the  head  concave  between  the  antennsB,  punctate, 
punctures  deep,  circular,  and  somewhat  closely  set ;  the  thorax 
punctured  like  the  head,  slightly  narrower  than  the  elytra, 
sinuous  before  the  hind  angles;  the  elytra,  striae  obsolete, 
interstices  with  punctures  distinctly  smaller  than  those  of  the 
thorax,  set  in  rows,  the  rows  close  to  the  suture  not  well- 
defined,  the  next  eleven  or  twelve  rows  well-marked,  those 
nearer  the  outer  edge  somewhat  obscure  and  irregular ;  the 
antennae  and  legs  dull  brown. 

This  insect  is  much  smaller  than  A,  MdkUnii^  Cand.,  and 
the  elytral  sculpture  is  wholly  different. 

Hc5).  Sapporo. 

Lacon  murinusy  Linn. 

Candfeze  reported  this  species  from  Japan  (Elat.  nouv.  i. 
p.  10),  but  later  (Mem.  Lifege,  1873,  p.  2)  he  considered  the 
examples  belonged  to  L,  binodulusy  Motsch. 

Lacon  quadrinodatus^  sp.  n.  ' 

Elongatus,  subparallelus,  pills  aureo-rufis  dense  vestitus ;  fronte  con- 
cava,  capite  punctate  inter  oculos  canaliculato  ;  thorace  4-nodato  ; 
elytris  dense  punctatis,  baud  striatis. 

L.  15  mill. 

Elongate,  rather  parallel,  densely  clothed  with  golden 
reddish,  short  and  stiff  hairs;  the  head,  forehead  with  a 
circular  concavity  between  the  antennae,  which  joins  poste* 
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riorly  the  canaliculation  between  the  eyes,  densely  pnnctate 
like  the  thorax,  latter  arched  at  the  sides,  anterior  edge  behind 
the  neck  a  little  raised,  and  immediately  behind  are  two 
conical  elevations,  separated  from  each  other  by  a  median 
channel,  which  reaches  the  base  of  the  thorax ;  midway  be- 
tween the  conical  elevations  and  the  base  are  two  more  eleva- 
tions with  larger  bases,  but  not  so  high  ;  the  elytra  are  some- 
what densely  punctate  and  without  striation,  the  sculpture 
being,  however,  obscured  by  the  density  of  the  pilosity. 

I  do  not  know  any  species  resembling  this. 

Hob,  Oyayama.     One  example. 

Lacon  brunneusj  sp.  n. 

Bnmneus,  nitidus,  griseo-vestitus ;  fronte  punctata,  in  medio  dis- 
tincte  impressa;  thorace  disco  conyexo;  elytris  punctatis; 
antennis  pedibusque  concoloribus. 

L  5  mill. 

Brown,  with  greyish  hairs ;  the  head  coarsely  and  de*nsely 
punctate,  with  a  median  impression  ;  the  thorax  very  convex 
on  the  disk,  at  the  sides  punctate  like  the  head,  but  less 
closely  in  the  middle,  arched  behind  the  anterior  angles,  sides 
then  parallel  to  the  base,  hind  angles  straight  and  not  pro- 
duced, at  the  base  before  the  scutellum  is  a  nodulous  eleva- 
tion ;  the  scutellum  clearly  punctured,  semicircular  behind ; 
the  elytra  widen  out  over  the  posterior  femoral  groove,  punc- 
tate, punctures  set  in  somewhat  irregular  rows,  interstices 
smooth,  apices  obtuse ;  the  legs  and  antennas  brown. 

This  insect  should  be  placed  next  to  L.  tumenSy  Oand., 
which  also  has  a  conspicuous  antescutellar  elevation. 

Hob.  Oyama.     One  example. 

[I  took  a  species  in  Ceylon  closely  similar  to  the  above, 
but  the  antenor  edge  of  the  thorax  is,  amongst  other  minor 
differences,  oblique  not  arched.] 

Lacon  difficih'Sy  sp.  n. 
Lacon  trtfasciatua,  Cand.  M^m.  LiSge,  1873,  p.  1. 

This  species  is  larger  than  L.  trifasciatuSy  Cand.,  and  it  is 
broader  and  more  generally  robust,  darker  in  colour,  infuscate 
on  the  disks  of  the  thorax  and  dorsum,  and  the  elytral  fascia 
are  more  diffused.  In  other  respects  Candfeze's  description  as 
above  will  serve.  In  L,  trtfasctatusy  Cand.,  there  is  a  fine 
carina  within  the  humeral  angle,  short  but  distinct ;  this  is 
absent  in  L.  difficilis. 

Hob.  Nagasaki.     Common  on  an  evergreen  oak. 
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Mertsthua  niponensisy  sp.  n. 

Nigricans;  fronte,  thoracis  margine,  elytromm  limbo  punctisque 
albido-squamulosis ;  thorace  in  medio  oanaliculato,  extus  crenato ; 
elytris  punctato-striatis,  apice  distincte  crenatis. 

L.  4|  miU. 

Brownish  blacky  and  in  appearance  extremely  like  MA-punC' 
tatusy  Cand.  The  thoracic  angles  are  very  peculiar  ;  from  a 
point  behind  the  carina  is  a  short  emargination  which  sepa- 
rates a  rather  prominent  projection,  which  seems  to  represent 
the  normal  angle.     The  carina  is  nearly  straight. 

The  species  is  shorter  and  broader  than  M.  A-punctatuSj 
Cand.,  from  Sylhet  and  Assam,  and  the  scales  are  white,  not 
golden. 

Hai.  Niigata.     Several  specimens. 

The  species  of  this  genus  inhabit  places  with  extensive 
sand-ban&s  and  dunes,  but  are  not  found  on  the  immediate 
sea-border. 

Mensthus  acohinula^  Cand. 
Meristkua  scobimda,  Cand.  Men.  Elat.  i.  p.  164,  pi.  ii.  ^.  26. 

Candfeze  savs  this  species  is  found  in  China  and  Mexico,  but 
it  appears  to  be  clear  that  his  type  example  came  from  China. 
Specimens  I  have  seen  in  the  Uodman  collection  from  Central 
America  are  very  similar  to  those  from  Japan,  but  the  elytra 
are  relatively  longer  and,  I  think,  the  heads  are  broader. 
They  are  very  difficult  insects  to  differentiate. 

Hab,  Nagasaki.  Occurs  on  bare  and  stony  places;  its 
saltatory  powers  are  remarkable;  my  specimens  measure 
barely  2  mill.,  but  when  disturbed  jumped  10  or  12  inches 
high. 

AUms  piniy  sp.  n. 

Fuscus,  squamulis  griseo-brunneis  dense  vestitus ;  thorace  infiiscato- 
bipunctato ;  elytris,  macula  laterali  infuscata,  apice  emaiginatis. 
L.  26-34  mill. 

Brownish,  densely  clothed  with  greyish-brown  scales ;  the 
head  concave  in  the  middle  and  on  the  anterior  edge,  with 
sides  before  the  eyes  rounded  off  and  elevated ;  the  thorax 
laterally  not  quite  parallel,  anterior  angles  obtuse,  posterior 
angles  blunt  and  slightly  turned  outwards,  longitudinal  median 
ridge  a  little  elevated  and  free  of  scales,  dark  coloured,  with 
scattered  punctures ;  on  each  side  of  the  ridge  nearer  to  the 
head  than  the  base  is  an  oblong  dusky  spot  formed  by  con- 
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gested  black  scales^  immediately  before  the  scatellum  on  the 
basal  edge  is  a  small  nodule;  the  elytra  punctate-striated 
variegated  with  ashy  and  brown  scales ;  near  the  middle  on 
the  lateral  edge  is  a  large  dusky  spot^  semicircular  on  the 
inner  side  and  on  the  sixth  and  seventh  interstices  densely 
blacky  apices  widely  emarginate  and  obtusely  pointed  at  the 
fourth  interstice. 

This  species  approximately  resembles  A,  putridusy  Cand., 
but  it  is  much  more  robust^  frontal  protuberances  not  pointed  ^ 
thorax  less  parallel,  and  the  apices  of  the  elytra  widen  out 
more  and  correspond  more  to  those  figured  for  A.  lateralis^ 
Cand.  (Cand.  Mon.  1857,  pi.  iv.  fig.  16).  There  is  an 
undescribed  species  in  the  British  Museum  from  N.  China 
which  resembles  it  more  closely  than  A.  putridtis. 

Hab.  Nagasaki,  Eumamoto,  Konose,  and  Hagi  (HiUer). 
I  found  this  species  not  uncommonly  in  Higo  under  bark  of 
firs  (Kuromatzu).  Alaus  beruSj  Cand.,  occurs  in  the  same 
fir  and  is  common  everywhere,  especially  at  Bukenji,  near 
Yokohama,  in  early  summer. 

Tetrigua  Lewisiij  Cand. 

Tetrigw  JLewim,  Cand.  M6m.  LiSge,  1873,  p.  6. 
Tetngus  grandiSf  Lew.  Ent  MonUi.  Mag.  1873,  p.  155. 

Candfeze's  type  is  an  example  from  Kob^  measuring 
25  mill.  only.  Ordinary  examples  measure  30-31  mill.,  and 
one  of  these  I  mistook  for  a  new  species. 

Hah.  Nagasaki,  Kobd,  and  Sapporo. 

Pectocera  Fortunei^  Cand. 
Pectocera  Fortunei,  CancL  Mdm.  Li^ge,  1873,  p.  6. 

This  species  is  of  crepuscular  habit.  I  saw  the  males  in 
June  flymg  in  circles  at  Nikko  near  oak  trees,  far  out  of 
reach ;  but  the  females  are  very  sluggish.  The  pectination 
of  the  antennae  in  insects  of  this  description  assists  in  balancing 
the  body  during  flight,  the  females  with  slender  articulations 
being  unable  to  float  in  mid-air. 

Eab.  Nagasaki,  Kumamoto,  Nikko,  and  Chiuzenji. 
Common. 

Anchastus  mus^  sp.  n. 

Afcerrimus,  subopacus,  griseo-pubesoens  ;  capite  parvo,  parum  dense 
punctato;  elytris  striis  tenuiter  impressis,  interstitiia  rugoso- 
punctulatis ;  antennis  podibusque  nigris. 

L.  8  mill. 
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Densely  black,  little  opaque,  with  short  griseous  pubes- 
cence ;  the  head  small,  rather  densely  punctured ;  the  thorax 
opalescent,  punctured  like  the  head  at  the  sides,  less  closely 
and  more  finely  on  the  disk,  somewhat  elongate,  feebly 
widening  out  behind  the  middle,  base  markedly  excavated ; 
the  elytra  punctate-striate,  striaB  lightly  impressed,  interstices 
flat  and  rugosely  punctulate;  the  antennaB  densely  black, 
second  joint  very  small,  third  narrower  and  slightly  longer 
than  the  fourth ;  the  legs  black,  knees  and  claws  reddish^ 
lamellar  process  on  the  third  joint  of  the  tarsus  pale. 

Hab.  Miyanoshita.     Two  specimens. 

Anchastua  rujtpesy  sp.  n. 

Ater,  subnitiduB,  fulvo-pubescens ;  capita  parvo;  thorace  pamm 
elongate,  azureo-mioante,  leviter  punctulate;  antennis  rufe- 
branneis ;  pedibus  rufis. 

L.  7-7i  mill. 

Black,  little  shining,  with  tawny  pubescence ;  the  thorax 
somewhat  long  and  narrow,  gradually  widening  out  to  the 
base,  evenly  but  sparingly  punctulate,  opalescent ;  the  scu- 
tellum  obtuse  behind,  obscurely  and  rugosely  punctured, 
depressed  in  front ;  the  elytra,  stria  finely  and  clearly  punc- 
tured, interstices  rugose ;  the  antennas  reddish  brown,  second 
joint  very  small,  third  similar  in  size  and  shape  to  the  fourth  ; 
the  legs  clear  red. 

In  outline  A.  mus  is  very  similar  to  this  species,  but  the 
colours  of  the  antennsB  and  legs  are  conspicuous  distmctions. 

Hab.  Nikko  and  Yuyama.     Two  examples. 

Elater,  Linn. 
Section  I.  Thorax  and  elytra  differ  in  colour. 

Elater  ntponicusj  sp.  n. 

Ator,    nitiduB,    nigro-pubeBcens ;    thoraoe    subtiliter    pimctulate ; 

elytris  luteis  punctate-striatis,  quarta  parte  postica  nigris. 
L.  10^-14|  mill. 

Densely  black,  shining,  with  black  pubescence ;  the  head 
puncturea  evenly,  not  coarsely  nor  densely,  frontal  carina 
depressed  in  the  middle  ;  the  thorax  with  an  opalescent  tint, 
finely  and  thinly  punctulate,  especially  on  the  disk;  the 
elytra  clear  yellow,  apices  black,  the  two  markings  together 
forming  a  cordate  spot,  near  the  scutellum  on  the  third  and 
fourth  interstices  are  two  small,  nearly  obsolete,  discoloured 
disks ;  the  legs  and  antennas  densely  black,  claws  reddish. 


Digitized  by  VjOOQ IC 


the  Elateridse  of  Japan.  33 

Similar  to  E.  signatusy  GjlK,  but  the  fine  punctuation  of 
the  thorax  and  the  absence  of  the  black  spots  on  the  bases  of 
the  wing-cases  distinguish  it  at  once. 

Hob.  Chiuzenji,  Miyanoshita,  Kiga,  and  Oyayama.  Six 
examples  only. 

Elater  optabilis,  sp.  n. 

Niger,  nitidus,  longius  fulyo-pubescens ;  thoraoe  subtilifcer  punotu- 
lato,  conspicue  azureo-micante ;  elytris  ruj&s ;  antenms  infoscatis, 
articulo  tertio  quam  secondus  longiore ;  pedibos  infoscatis,  tarsis 
obscore  bnmneis. 

L.  14-15  mill. 

Blacky  shining^  with  long  tawny  pubescence;  the  head 
evenly  and  rather  densely,  not  coarsely  punctured,  frontal 
carina  semicircular;  the  thorax  narrowest  anteriorly,  gradually 
widening  to  base,  punctuation  very  fine  and  much  less  thickly 
set  than  on  the  head,  punctures  laterally  similar  to  disk,  but 
larger  close  to  the  anterior  angle ;  the  scutellum  obtusely 
acuminate  behind  and  sometimes  feebly  carinate  at  the  tip  ; 
the  elytra  punctate-striate,  sutural  stria  most  lightly  impressed, 
interstices  1-3  equal  in  breadth  and  flatter  than  those  outside 
of  them,  all  interstices  finely  punctulate,  those  near  the 
humeral  angle  slightly  rugose;  the  antennse  infuscate,  not 
black,  with  the  second  and  third  joints  piceous,  third  joint 
one  third  as  long  again  as  the  second ;  the  legs  dusky,  tarsi 
brownish. 

This  is  the  largest  species  of  the  genus  known  from  Japan ; 
in  general  facies  it  agrees  with  E.  orientalis. 

Hab.  Subashiri,  in  pines  on  the  plain  of  Fujisan,  Omine, 
and  Oyayama. 

Elater  orientalis^  sp.  n. 

Niger,  nitidus,  griseo-  vel  fulvo-pubesoens ;  thoraoe  subtiliter  puno- 
tnlato ;  elytris  IsBte  brunneis ;  autennis  infoscatis  (basi  exoepta) ; 
pedibus  infoscatis  vel  obscore  bronneis. 

L  lOi-11  miU. 

Black,  shining,  with  grey  or  fulvous  pubescence ;  the  head 
evenly  and  rather  densely  punctured,  carina  semicircular ;  the 
thorax  with  fine  and  much  less  closely  set  punctures,  not 
opalescent,  narrowest  anteriorly,  gradually  widening  to  base ; 
the  scutellum  obscurely  punctured,  obtusely  acuminate 
behind;  the  elytra  clear  brown  or  reddish  brown,  sutural 
Btna  fine  and  scarcely  punctate,  second  more  clearly,  the  rest 
distinctly  punctured,  interstices   feebly   punctulate,  second, 

Ann.  i&  Mag.  N.  Hist.  Hex.  6.  Vol.  xiii.  3 
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third,  and  fourth  equal  in  width  and  rather  wide  at  the  base, 
narrowing  gradually  to  the  apex ;  the  antennas — third  joint 
distinctly  longer  than  the  second,  three  basal  joints  usually 
reddishy  others  infuscate;  the  legs  are  dusky  or  obscure 
brown. 

In  the  Japanese  series  this  species  closely  resembles  E.fagi^ 
Lew.,  but  it  diflfers  in  size,  colour  of  legs,  and  pubescence. 

Bab.  Miyanoshita,  Hakone,  Nikko,  and  Kasniwagi.  Com- 
mon in  beech  trees. 

Elaterfagiy  sp.  n. 

Infuscatos,  nitidus,  longius  fulvo-pubescens ;  thorace  subtiliter 
punotolato;  elytris  luteo-brunneis ;  pedibus  concoloribus ;  an- 
tennis  infuscatis,  articulis  l°-3°*  brunneis. 

L.  10-12i  miU. 

Blackish,  shining,  with  remarkably  long  tawny  pubescence ; 
the  head  evenly,  not  closely  punctate,  carina  feebly  sinuous 
anteriorly ;  the  thorax  narrowest  anteriorly,  widening  out  to 
the  base,  not  opalescent,  punctuation  on  disk  fine,  but  at  the 
anterior  angle  it  resembles  that  on  the  head,  median  channel 
very  faint,  not  visible  in  one  example  ;  the  scutellum  ob- 
scurely punctured,  obtusely  acuminate  behind;  the  elytra 
clear  yellowish  brown,  sutural  stria  fine  and  scarcely  punctu- 
late,  the  external  strias  become  gradually  deeper  and  more 
punctate  until  after  the  sixth,  interstices  2-4  rather  wide  and 
flat,  all  finely  punctulate ;  the  antennas — three  basal  joints 
brownish,  third  joint  one  third  longer  than  the  second,  dilated 
joints  infuscate ;  the  legs  concolorous  with  the  elytra. 

The  thorax  is  more  closely  punctured  than  in  iJ,  orientalts^ 
the  third  joint  of  the  antenna  is  longer,  and  the  pubescence 
longer  and  more  tawny. 

Slab.  Subashiri  and  Hakone,  in  beeches  at  high  elevations. 
Three  examples. 

Elater  convexicollisj  sp.  n. 

Niger,  nitidus,  griseo-pubescens ;  thorace  conspicue  convexo,  sub- 
tiliter punctulato;  elytris  rufo-bruDneis ;  antennae  pedibusque 
infuscatb. 

L.  8|  mill. 

Black,  shining,  with  greyish  pubescence ;  the  head  some- 
what coarsely  and  rather  closely  punctured;  the  thorax 
finely  punctulate  on  the  disk,  at  the  sides  punctate  like  the 
head,  very  convex,  arched  behind  the  anterior  angle,  as  wide 
in  the  middle  as  at  base  ]  the  elytra  reddish  brown,  sutural 
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and  second  stria  very  fine,  all  punctate-striate^  interstices 
obscurely  and   thinly   punctulate:    the  antennas  infuscate, 
second  and  third  joints  nearly  equal,  the  second  is  somewhat 
long  for  this  genus  •  the  legs  infuscate,  tarsi  paler. 
Hab.  Nikko,  in  J  une.    Two  examples. 

Elater  Scutellaria^  sp.  n. 

Ater,  nitidus,  longius  nigro-pubescens ;  thorace  subtiliter  punctu- 
late; elytris  rufis,  apice  minute  infiiscatis,  punotato-striatis, 
interstitiis  punctulatis ;  scutello  postioe  acuminate,  antioe  per- 
depresse ;  antennis  pedibusque  nigris. 

L.  11  mill. 

Densely  black,  with  rather  long  black  pubescence;  the 
head  somewhat  densely  and  little  coarsely  punctured,  carina 
well  marked  and  semicircular;  the  thorax  opalescent,  narrowest 
anteriorly,  gradually  widening  to  base,  very  finely,  evenly, 
and  rather  thinly  punctured  on  the  disk,  at  anterior  and  poste- 
rior angles  punctured  like  the  head ;  the  scutellum  is  nearly 
vertical  and  distinctly  acuminate  behind ;  the  elytra  reddish 
brown,  apices  minutely  infuscate,  evenly  punctate-striate, 
interstices  slightly  concave  and  feebly  punctulate;  the  antennro 
and  legs  black,  tarsi  pitchy. 

The  almost  perpendicular  position  of  the  scutellum  in  this 
species  distinguishes  it  from  all  the  others  in  this  series. 

Hah.  Chiuzenji,  Niohozan,  and  Sapporo.     Eight  examples. 

Elater  ainUy  sp.  n. 

Ater,  nitidus,    nigro-pubescens;    theraoe  yix  dense    punctulate; 

elytris  rufis,  striis  intemis  leviter  impressis,  interstitiis  tenuiter 

transyerse-rugosis ;  antennis  pedibusque  nigris. 
L.  11  milL 

Densely  black,  with  black  pubescence;  the  head  rather 
coarsely  and  rather  densely  punctured,  carina  well-marked 
and  semicircular ;  the  thorax  densely  black,  not  opalescent^ 
somewhat  wide,  convex  on  disk,  arched  at  the  sides,  punc- 
tured laterally  like  the  head,  disk-punctures  finer  and  less 
close,  but  not  densely  set,  hind  angles  between  the  carina  and 
outer  edge  thickly,  coarsely,  and  somewhat  rugosely  punctate ; 
the  scutellum  punctate,  somewhat  wide  and  obtusely  acumi- 
nate behind;  the  elytra  red  (not  very  bright),  interstices 
rather  broad  and  flat,  feebly  and  transversely  rugose,  striae 
1-3  fine  and  lightly  impressed,  scarcely  punctate,  external 
striae  deeper  and  distinctly  punctate;  the  antennae  densely 
blacky  third  joint  obconical  and  longer  than  the  secondi 
dilated  joints  relatively  robust ;  the  legs  black,  tarsi  pitchy. 
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This  Elater  agrees  in  many  respects  with  E.  rubridorsus^ 
Lew.,  but  in  the  latter  the  thorax  is  much  more  strongly 

imnctured,  the  interstices  of  the  elytra  convex,  and  there  is  a 
bvea  between  the  eyes. 
Hab.  Ishikari  River.     Four  examples. 

Elater  Ryet^  Lew. 

Elater  Byei,  Lew.  Ent.  Month.  Mag.  1879,  p.  156. 

This  species  was  given  to  me  on  the  supposition  that  it 
came  from  Tsushima;  the  correct  locality  is  Tangiers.  It 
is  a  good  species,  and  differs  from  Elater  aanguinolentus^ 
Schrank,  in  navin^  a  more  convex  thorax  and  more  robust 
antenn»  and  tarsi.  The  type  specimens  are  now  in  the 
British  Museum. 

Elater  chlamydatus^  sp.  n. 

^.'inontono  siinillimus,  sad  thorace  magis  elongate;  scutello  oordi- 

formi ;  elytris  interstitiis  rugosis ;  antennis  pedibusque  nigris. 
L.  ^  mill. 

Black,  shining^  with  long  black  pubescence ;  *  the  head 
evenly,  not  coarsely  nor  thicKly  punctured  ;  the  thorax  rela- 
tively longer  than  any  in  this  series,  with  red  elytra,  narrowest 
in  front,  broadest  at  base,  very  finely  punctured  except  at  the 
anterior  angle  and  in  the  interstice  of  the  margin  and  the 
basal  carina ;  the  elytra  dull  red,  nunctate-striate,  interstices 
transversely  rugose,  apex  narrowly  infuscate ;  the  antennae 
and  legs  densely  black,  third  joint  of  former  scarcely  longer 
than  tne  second. 

Very  similar  to  E,  montanttSy  Lew.,  but  the  length  of  the 
thorax  and  rugose  interstices  serve  to  distinguish  it,  as  well 
as  the  form  of  the  scutellum  and  the  basal  joint  of  the 
antennaB. 

Hab.  Eadzusa,  an  island  off  Yokohama.     One  example. 

Elater  montanwy  sp.  n. 

Ater,  nitidus,  longius  nigro-pubescens ;  thorace  subtilissime  ponctu- 
lato;  elytris  brunneo-rufis,  apice  miDute  infiiseatis;  antennis 
pedibusque  nigris. 

L.  8-9^  milL 

Densely  black,  shining,  with  long  black  pubescence;  the 
head  clearly,  rather  finelv,  not  closely  punctured,  frontal  carina 
depressed  in  the  middle;  the  thorax  not  opalescent,  very 
finely  punctured  (much  more  so  than  the  head)  on  the  disk, 
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and  even  between  the  carina  and  the  hind  angle  the  punctaa- 
tion  is  not  conspicuous ;  the  scutellum  is  depressed  in  front, 
obtusely  acuminate  behind;  the  elytra  lightlj  punctate- 
striate,  interstices  finely  punctured,  apices  minutely  infiiscate ; 
the  antenms  black,  third  joint  obconical  and  larger  than  the 
second,  4-9  triangular  and  very  similar  to  each  other ;  the 
legs  blacky  tarsi  pitchy. 

Hah.  Nikko  and  the  higher  forests  in  its  vicinity.     Six 
examples. 


Elater  pttmiceusj  Lew. 
r,  Lew.  Ent.  Month.  Mag.  1879,  p. 


hea 


Blaier  pumdceus,  Lew.  Ent.  Month.  Mag.  1879,  p.  156. 

Ater,  nitidus,  nigro-  vel  griseo-pubesoens ;  capite  oonferiim  punc- 
tato ;  thorace  parum  angustato,  antice  lateribosque  fortios  at 
crebrius  punctatis ;  elytris  coocineis,  profunde  punofcato-striatis, 
interstitiis  cdnvexis ;  antennis  pedibnsque  nigris. 

L  10-11  mill. 

Densely  black,  shining,  with  black  or  griseous  pubescence, 

y  when  the  insect  faces  the  eye  and  reversely  black ;  the 
ea!d  evenly,  rather  densely,  and  somewhat  coarsely  punc- 
tured ;  the  thorax  narrowest  in  front  and  gradually  widening 
to  base,  punctures  on  the  disk  rather  fine,  not  closely  set,  ante- 
riorly and  on  the  lateral  border  the  punctures  are  rather  strong 
and  much  more  dense,  and  behind  the  eye  the  punctures  are 
obscurely  ocellate;  the  elytra  bright  red,  punctate-striate, 
interstices  convex,  finely  punctulate,  interstices  2,  3,  6  wide, 
especially  the  third;  the  antennae — third  joint  obconical, 
larger  than  the  second,  and  with  the  legs  densely  black,  claws 
reddish. 

Differs  from  E.  canalicollia  in  the  punctuation  of  the  thorax 
and  in  the  absence  of  the  median  channel. 

Hab.  Awomori,  Sannohe,  and  Noheji,  places  not  far  distant 
from  each  other.    Three  examples. 

Elater  milesj  sp.  n. 

Ater,  nitidns,  subrobustus,  nigro-  vel  griseo-pubeecenB ;  tboraoe 
pamm  lato,  in  medio  subtiliter,  ad  angulos  parum  dense,  punc- 
tato ;  elytris  coccineis ;  antennis  pedibusque  nigris. 

L.  11-lli  mill. 

This  species  is  extremely  like  E.  pumiceua ;  the  thorax  is 
more  convex  and  much  broader,  especially  in  the  middle,  with 
an  opalescent  tint ;  the  elytra  are  feebly  rugose  and  relatively 
shorter ;  the  tarsi  are  more  robust  and  the  third  joint  of  the 
antenna  longer  and  less  obconical. 

Hob.  Oyayama.     Five  example-s. 
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Elater  canalicolliSy  sp.  n. 

Ater,  nitidns,  nigro-  vel  griseo-pubesoenfl ;  thoraoe  in  medio  longi- 
tudinaliter  canaliculate,  disco  eubtiliter  punctulato,  lateribus 
punctis  vix  differentibus ;  elytris  coccineis ;  antennis  pedibnsqne 
nigris. 

L.  10^-13  mill. 

Black,  sinning,  with  a  black  or  griseous  pubescence ;  the 
head  evenly,  somewhat  coarsely,  and  rather  densely  punc- 
tured ;  the  thorax  sometimes  with  an  opalescent  tint,  nnely 
punctured  on  the  disk  and  sides,  at  the  angles  the  punctuation 
18  narrowly  larger,  in  the  female  the  punctuation  is  generally 
larger  than  in  the  male,  median  channel  well-marked,  evanes- 
cent behind  the  neck  ;  the  elytra  punctate-striate,  interstices 
usually  rugose ;  the  antennsd — third  joint  longer  than  the 
second  and  more  cylindrical  than  that  of  E.  pumiceuSj  and 
with  the  legs  densely  black,  claws  reddish. 

Hab.  Bukenji  (common),  Oyama,  and  Miyanoshita;  under 
bark  of  an  Abies  (Kuromatzu). 

The  three  preceding  species,  with  perhaps  two  others  from 
the  Korea,  form  a  section  in  the  genus  peculiarly  Eastern. 

Section  11.  Thorax  and  elytia  correspond  in  colour. 

Elater  hypogastricus^  Cand. 
Elater  hypogeutriciUy  Cand.  M^m.  LiSge,  1873,  p.  9. 

The  abdominal  segments  are  sometimes  black. 

Hob.  Nagasaki,  Miyanoshita,  Oyama,  Sado,  and  Junsai. 

Elater  nigroventrisy  sp.  n. 

Ater,  nitidus,  folyo-pubescens ;  thoraoe  parce  punctulato ;  abdomine 

nigro ;  antennis  infuscatis ;  pedibus  rufo-bnmneis. 
L.  12  mill. 

Black,  shining,  with  tawny  pubescence ;  the  head  rather 
wide,  rather  densely  punctured,  carina  well-marked  above  the 
antennae ;  the  thorax  also  rather  wide,  widening  to  the  base 

Saduallv  from  anterior  angle,  feebly  and  spanngly  punctu- 
te  on  the  disk,  punctures  larger  and  closer  laterally,  median 
channel  feeble  and  not  visible  beyond  the  middle ;  the  scutel- 
lum  rather  wide,  not  acuminate  behind,  very  obscurely 
punctured;  the  elytra,  striee  1  and  2  somewhat  lightly 
impressed  and  punctures  scarcely  visible,  outside  striae  clearly 
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punctate,  interstices  punctulate^  second  and  fourth  widest,  all 
rather  flat;  the  antennsd — three  basal  joints  reddish  brown, 
others  infuscate,  third  joint  longer  than  the  second ;  the  legs 
reddish  brown. 

This  species  should  be  placed  next  to  E.  hypogaatncusj 
Cand.,  but  the  head  and  thorax  are  broader,  with  much  finer 
punctures,  thorax  not  opalescent,  the  elytral  interstices  rather 
natter  and  distinctly  wider,  and  the  form  of  the  insect 
generally  more  parallel.  In  E.  hypc^astricusy  Cand.,  the 
scutellum  is  relatively  small  and  acuminate  behind. 

Ifab.  Miyanoshita  and  Oyayama. 

Elater  vestitusy  sp.  n. 

Parom  niger,  nitidus,  densissime  fulvo-pubesoens ;    capite  dense 

punctate ;  antennis  pedibusque  obscure  rufis. 
L.  Hi  milL 

Blackish,  shining,  very  densely  covered  with  a  tawny  pubes- 
cence, especially  on  the  elytra ;  the  head  densely  and  rather 
coarsely  punctured ;  the  thorax  narrowest  anteriorly,  feebly 
widening  at  the  middle,  punctured  like  the  head  in  the  female, 
punctures  less  dense  in  the  male,  median  channel  faint  and  evan- 
escent in  front ;  the  scutellum  obscurely  punctured,  obtusely 
acuminate  behind ;  the  elytra  punctate-striate,  two  strisB  next 
the  suture  somewhat  fine,  interstices  punctulate  and  feebly 
convex :  the  antennsB  rather  dark  reddish  brown,  third  joint 
a  little  longer  than  the  second  ;  the  legs  clear  reddish  brown, 
lighter  in  colour  than  the  antennsB. 

In  looking  at  this  species  in  certain  lights  the  sculpture 
and  striae  are  entirely  obscured  by  the  pubescence.  This 
remark  does  not  of  course  apply  to  abraded  examples,  of 
which  I  have  several. 

Hob.  Miyanoshita,  Hakone,  Hitoyoshi,  and  Yuyama. 
Apparently  common. 

Elater  tenuistriatuSy  sp.  n. 

Niger,  nitidus,  infusoato-pubescens ;  thorace  subtiliter  punotulato ; 

elytris  striis  intemis  tenuiter  impressis ;   antennis  pedibusque 

nigris,  tarsis  brunneis. 
L.  10-11  mill. 

Blacky  shining,  with  dusky  pubescence ;  the  head  some- 
what densely  punctate ;  the  thorax  widens  out  a  little  behind 
the  middle,  at  the  sides  narrowly  punctured  like  the  head,  on 
the  disk  very  finely  and  sparingly  punctulate ;  the  scutellum 
feebly  punctulate,  a  little  obtusely  acuminate;  the   elytra^ 
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striae  1  and  2  veiy  fine  and  scarcely  punctured,  outside  striae 
more  visibly  so,  interstices  flat,  lightly  punctured,  and  feebly 
rugose,  2-4  rather  wider  than  the  others ;  the  antennae  rather 
slender,  articulations  a  little  lax,  black,  third  joint  one  fourth 
longer  than  the  second ;  the  legs  also  black,  tarsi  and  claws 
reddish  brown. 

Hab,  Kiga,  Miyanoshita,  Chiuzenji,  Nikko,  and  Yuyama. 
Common. 

Elater  rufipea^  sp.  n. 

Ater,  nitidus,  griseo-pubeflcens ;  capite  Tix  dense  punctate ;  thorace 
disco  subtiliter  punctulato ;  cmtennis  infascatis,  articulo  prime 
rufo ;  pedibus  Isete  rufis. 

L.  7-8  miU. 

Black,  shining,  with  griseous  pubescence  ;  the  head  clearly 
but  not  closely  punctured  ;  the  thorax  widens  out  a  little 
before  the  posterior  angles,  punctured  narrowly  at  the  sides 
like  the  head,  disk  lightly  and  sparingly  punctulate;  the 
scutellum  punctured,  obtusely  acuminate  behind ;  the  elytra 
punctate-striate,  sutural  stria  finest,  interstices  subrugose, 
punctulate;  the  antennae,  articulations  less  lax  than  those 
of  E,  tenuistriatuSy  basal  joint  red,  second  and  third  nearly 
equal,  piceous,  the  others  infuscate ;  the  legs  clear  red. 

Hah  Miyanoshita,  Hakone,Oyama,  Yuyama,  and  Konos^. 

Elater  carhunculus^  Lew. 
Elater  carbuncuku,  Lew.  Ent.  Month.  Mag.  1879,  p.  156. 

Ater,  nitidus,  longius  nigro-  vel  cinereo-pubescens ;  antennis  pedi- 
busque  concoloribus ;  capite  punctate  ;  thorace  disco  subtilissime 
punctulate  ;  eljtris  punctato-striatis,  interstitiis  a  basi  latissimis. 

L.  7  mill. 

Densely  black,  shining,  with  blackish  or  ashy  pubescence ; 
the  head  clearly  but  not  very  densely  punctured ;  the  thorax, 
disk  very  lightly  punctulate,  sides  more  distinctly,  but  the 
punctures  are  not  so  large  as  those  of  the  head ;  the  elytra 
punctate-striate,  striae  clearly  but  not  deeply  impressed,  inter- 
stices widest  at  the  base  ;  the  antennae  rather  long,  especially 
in  the  male,  with  articulations  somewhat  lax,  entirely  black, 
second  joint  very  small,  third  widens  out  triangularly  and  is 
scarcely  smaller  than  the  fourth.  This  last  character  seems 
to  be  a  transitional  one  between  Elater  and  Ischnodes. 

Hah.  Miyanoshita.  Hitoyoshi,  and  Oyayama.  Chiefly 
from  the  flowers  of  Deutzia  and  an  arboreous  Spircea. 
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Elater  bicarinatuSj  Cand. 

Elater  hicarmatuB,  Cand.  M^m.  li^,  1873,  p.  9. 

This  species  is  met  with  in  old  trees,  and  has  never  been 
found  awOT  from  them ;  it  is  of  nocturnal  habit  and  sluggish. 
Hob.  Nagasaki,  Maiyasan  (Kobe),  and  Sapporo. 

Elater  rugipennisj  sp.  n. 

Keens,  nitidus,  robustus,  bmnneo-pubescens ;  thorace  punctulato,  a 
basi  bicarinato;  elytris  interstitiis  conspicue  rugosis ;  antennis 
pedibusque  mfo-bnmneiB. 

L.  11^-12  mill. 

Piceous,  shining,  with  brownish  pubescence ;  the  head  some- 
what densely  punctured ;  the  thorax  narrowest  anteriorly,  little 
arched  at  the  sides,  punctures  laterally  very  similar  to  those 
of  the  head,  punctures  on  disk  more  scattered  and  much  finer, 
median  channel  feeble,  evanescent  in  front;  the  scutellum 
visibly  punctate,  not  acuminate  behind,  striro  all  well- 
impressed,  punctate,  interstices  markedly  transversely  ruffose, 
sutural  interstices  widest ;  the  antennas  and  legs  dull  readish 
brown.  In  one  example  the  hind  angles  of  the  thorax  are 
reddish. 

The  peculiar  colour  of  this  species  resembles  that  of  E.  bu 
carinatuSj  Cand.,  and  it  agrees  with  the  latter  in  having  an 
intermediate  carina  on  the  thoracic  an^le  and  in  its  slender 
lax  articulations  of  the  antennae ;  but  it  is  much  larger  and 
very  robust.     E.  bicarinattis  is  a  slender  species. 

Hob.  Kioto  and  Oyama.     Two  examples. 

Elater  parvulusy  sp.  n. 

Ater,  nitidus,  griseo-pubescens ;  capita  thoraceque  subtiliter  punctu- 

latis ;  antennis  pedibusque  nigris,  tarsis  rufis. 
L.  5|  mill. 

Black,  shining,  with  greyish  pubescence ;  the  head  finely 
and  sparingly  punctulate;  the  thorax  punctured  like  the 
head,  widest  behind  the  middle;  the  scutellum  obscurely 
punctulate,  acuminate  behind;  the  elytra  evenly  punctate- 
striate,  interstices  scarcely  flat  and  punctulate ;  the  antennae 
moderately  serrate,  whoUv  black,  second  joint  a  little  shorter 
than  the  third,  third  joint  obconical;  the  legs  and  basal 
joint  of  the  tarsus  black,  claws  and  other  joints  reddish. 

In  form  somewhat  like  Elater  erythrogonus^  Mtill. 

Hob.  Yuyaraa,     One  example. 


Digitized  by 


Google 


42  Mr.  G.  Lewis  on 

Elater  pauxillusj  sp.  n. 

Niger,  nitidus,  griseo-pnbeflcens ;  capite  distincte  punctulato ;  elytris 

pnnotato-striatis ;  antennis  pedibusque  ruiSfl. 
L,  6  milL 

Black,  shining,  with  a  greyish  pubescence;  the  head 
clearly  but  not  densely  punctulate,  eyes  a  little  prominent ; 
the  thorax  widest  near  the  middle,  disk  more  finely  punctulate 
than  the  head;  the  scutellum  obscurelj  punctulate,  obtuse 
behind;  the  elytra,  strisB  punctate-striate,  stri»  1-3  very 
fine,  outside  stnas  more  deeply  impressed,  interstices  flat  and 
finely  punctulate ;  the  antennae  red,  not  serrate,  second  joint 
stouter  and  a  little  shorter  than  the  third;  the  legs  also 
whoUjr  red. 

This  is  the  smallest  species  known  from  Japan.  The 
head  is  smaller  than  that  of  the  last  species  and  the  eyes 
more  prominent. 

Hal.  Nikko.     One  example. 

Elater  gradlipesj  sp.  n. 

Elongatus,  angustatus,  infiiscatus,  fulvo-pubescens ;  thorace  sub- 
tilissime  punctate ;  elytris  parallelis,  anguHs  humerali  obscure 
brunneis. 

L.  ^  mill. 

Elongate,  rather  narrow,  dusky  brown,  with  tawny  pubes- 
cence ;  the  head  rather  small,  not  thickly  nor  coarsely  punc- 
tured ;  the  thorax  little  narrowed  anteriorly  from  the  middle, 
posterior  carina  feeble,  punctuation  scarcely  visible  on  the 
disk,  more  apparent  at  the  sides  and  angles ;  the  scutellum 
obsoletely  punctured,  obtuse  behind;  the  elytra  long  and 
parallel  at  the  sides,  faintly  punctate-striate,  sutural  stria 
finest,  interstices  flat,  rugose,  and  rather  wide,  humeral  angle 
obscurely  brown ;  the  antennsB  reddish  brown,  slender,  serra- 
tion feeble,  articulation  somewhat  lax,  third  joint  less  robust, 
slightly  longer  than  the  second ;  the  legs  dusky  brown,  tibiro 
and  tarsi  slender,  latter  reddish  brown. 

A  second  example  has  the  elytra  reddish  brown,  with  the 
sutural  margin  broadly,  and  the  outer  margin  narrowly,  in- 
fuscate. 

Hah.  Chiuzenji.     Two  examples. 

Megapenthes,  Kiesenwetter. 

In  the  following  species  the  apices  of  the  elytra  are 
peculiar. 
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Megapenthea  opacusj  Cand. 

This  species  was  described  from  a  single  specimen  taken  at 
KoM ;  but  in  August  1880  I  obtained  five  more  examples 
from  elder-flowers  near  the  lake  of  Junsai,  in  S.  Yezo.  The 
thorax  is  red  in  both  sexes,  the  second  and  third  joints  of  the 
antenna  are  short,  equal,  and  robust,  the  apices  of  the  elytra 
are  emarginate  outside  the  first  stria. 

Hab.  Eob^  and  Junsai. 

Megapenthea  bicarinatuSy  sp.  n. 

ElongatuB,  infuscatus,  subnitidus,  fulvo-pubescens ;  thorace  dense 
punctato,  angulis  posticis  bicarinatis;  elytris  a  basi  obscure 
brunneis ;  antennis  pedibusque  concoloribos. 

L.  11  mill. 

Dusky  brown,  rather  shining,  pubescence  fulvous;  the 
head  coarsely  and  closely  punctured,  punctures  subocellate, 
frontal  carina  arched ;  the  thorax  closely  but  less  strongly 
punctate,  elongate,  somewhat  parallel  at  sides,  widest  poste- 
riorly, angles  rather  long  and  acute,  slightly  turning  outwards, 
conspicuously  bicarinate ;  the  scutellum  elongate,  punctured 
like  the  thorax,  narrowed  from  the  middle  and  pointed,  but 
not  acutely,  behind ;  the  elytra  punctate-striate,  interstices 
markedly  scabrous,  reddish  brown  at  base  and  the  apices  at  the 
first  and  second  interstices  are  truncate;  the  antennae  very 
long  and  reddish  brown,  like  the  legs. 

M.  luteipesy  Hope^  from  China,  appears  to  be  similar  to 
this  species,  which  1  have  been  able  to  notice  through  the 
courtesy  of  Mr.  Godman,  the  type  being  in  the  Janson  col- 
lection. 

Hab.  Japan  {Moore).  Probably  from  Nagasaki,  as  I 
believe  I  was  with  Mr.  Moore  at  the  time  of  capture. 

In  the  species  following  (excepting  M,  versipellis)  the  apices 
of  the  elytra  are  of  ordinary  form. 

Megapenthea  higoniua^  sp.  n. 

Parallelufl,  ater,  opacus,  griseo-pubescens ;  thorace  confertissime 
et  parum  grosse  punctato,  ante  scutellum  impresso;  elytris 
punctato-striatis,  interstitiis  rugosis ;  tarsis  infuscatis. 

L  10-lOi  mill. 

Parallel,  densely  black,  opaque,  with  griseous  pubescence : 
the  head  closely  punctate,  punctures  somewhat  coarse,  frontal 
carina  well-marked  anteriorly,  straight,  strongest  over  the 
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basal  joint  of  the  antenna ;  the  thorax  very  closely  punctured, 
punctures  circular  and  mostly  finely  ocellate,  especially 
behind  the  neck,  channel  before  the  scutellum  very  feeble, 
the  posterior  angles  and  carina  rather  long ;  the  scutellum 
subacuminate ;  the  elytra  punctate-striate,  interstices  mark- 
edly rugose ;  the  antennsB — second  and  third  joints  equal  and 
rather  long,  two  basal  joints  sometimes  piceous ;  tne  tarsi 
brownish,  legs  infuscate. 

This  insect  in  colour  is  somewhat  like  M.  insidiosusy  but  it 
is  longer,  more  parallel,  punctuation  coarser,  and  hind  angles 
of  the  thorax  straighter. 

Hab.  Ichibosayama  and  Oguma,  in  May.     A  small  series. 

Megapenthes  insidiosusy  sp.  n. 

Aterrimus,  opacus,  griseo-pubescens ;  thorace  confertissime  punc- 
tate ;  antennis  nigris,  articulo  1°  rufo ;  pedibns  obscure  bnmneis. 
L.  8|  mill. 

Densely  black,  opaque,  with  griseous  pubescence;  the  head 
very  closely  punctured,  carina  well-marked,  anteriorly  straight; 
the  thorax  punctured  like  the  head,  narrowest  anteriorly,  and 
gradually  widening  to  the  posterior  angles,  hind  angles 
carinate  and  slightly  turning  outwards ;  the  scutellum  sub- 
acuminate  behind ;  the  elytra  finely  punctate-striate,  inter- 
stices rugose  and  visibly  broader  than  in  M.  higoniua ;  the 
antennae  rather  short  and  serrate,  third  joint  scarcely  as  long 
as  the  second,  black,  basal  joint  reddish ;  the  legs  brownish, 
thighs  dusky. 

Less  densely  black  than  M.  higoniua  and  much  less  elon- 
gate and  less  parallel ;  antennae  shorter,  articulations  more 
compressed,  serration  more  distinct. 

Hah,  Chiuzenji  and  Niohozan.  Ten  specimens,  some 
taken  from  a  tree-trunk  imbedded  in  snow  as  late  as  June. 

Megapenthes  fugisanuSy  sp.  n. 

^neo-niger,  subopacus,  vix  pubescens ;  capite  parum  dense  punc- 
tate, in  medio  leviter  impresse ;  therace  confertissime  ecellato- 
punctate  ;  antennis  nigris  ;  pedibus  piceis. 

L.  7  mill. 

Bronzy  black,  scarcely  pubescent ;  the  head  rather  thickly, 
rather  coarsely  punctured,  with  a  median  impression  between 
the  eyes,  frontal  carina  obsolete;  the  thorax  very  clearly 
and  very  closely  punctured,  punctures  not  very  large  but  dis- 
tinctly ocellate,  on  either  side  behind  the  middle  there  is  a 
feeble  circular  impression,  sides  narrowed  anteriorly,  gradually. 


Digitized  by  VjOOQ IC 


the  Elateridae  of  Japan.  45 

but  not  much,  widening  out  to  the  base,  hind  angles  not  acute, 
interspace  between  the  margin  and  carina  relatively  somewhat 
wide;  the  scutellum  not  acuminate;  the  elytra,  stria  fine, 
interstices  rather  wide  and  rugose,  the  rugosities  apparently 
obliterating  the  punctures  usual  in  the  elytral  strise  in  Mega^ 
penthes :  the  antenna  black ;  the  legs  piceous  or  obscure  red, 
thi^s  oarker. 

nab.  Subashiri  and  on  the  plain  of  Fujisan.  Two 
examples. 

Megapenihes  bijbveolatusj  sp.  n. 

.£neu8,  subnitiduB,  fhlyo-pubescens ;  thorace  bif oveolato ;  antennis 

articulis  l®-3™  pedibusque  nifo-brunneis. 
L.  9|-10|  mill. 

^neous,  somewhat  shining,  with  short  tawny  pubescence ; 
the  head  rather  closely  punctate;  antennaB  inf  ascate,  with  three 
basal  joints  reddish  brown^  longer  in  male  than  in  female ;  the 
thorax — disk  punctured  like  the  head,  sides  more  closely  and 
slightly  rugose ;  before  the  middle  in  a  line  with  each  eye  are 
two  well-marked  foveaB,  deeper  and  larger  in  female  than  in 
male,  there  is  a  median  longitudinal  channel  also,  which  is  more 
distinct  in  female  than  in  male ;  the  elytra,  stria  rather  fine  and 
not  conspicuously  punctured,  interstices  flat  and  rugose ;  the 
legs  are  a  clear  reddish  brown  and  the  abdominal  segments 
sometimes  reddish. 

This  species  is  remarkable  for  its  colour  and  thoracic  fovea. 

Hab.  Oyayama,  Ichiuchi,  Oyama,  Chiuzenji,  Nikko,  and 
Miyanoshita. 

Megapenihes  cariniceps^  sp.  n. 

Niger,  nitidus,  nigro-pubescens ;  capite  in  medio  longitudinaliter 
conspicue  carinato;  thorace  sparse  punctulato;  antennis  nigris, 
pedibus  infdscatis. 

Rather  densely  black,  shining,  with  black  pubescence ;  the 
head  sparingly  punctulate,  with  a  very  conspicuous  carina  in 
the  middle,  which  anteriorly  passes  beyond  tne  frontal  carina, 
and  posteriorly  it  is  well-shortened  before  the  neck;  the 
thorax  punctured  like  the  head,  narrowest  anteriorly,  hind 
angles  not  long  but  acute,  carina  well-marked ;  the  elytra 
ramer  deeply  and  very  regularly  punctate-striate,  interstices 
obscurely  punctulate  and  somewhat  scabrous;  the  antenna 
black ;  the  legs  dusky. 

The  facies  of  this  species  somewhat  resembles  that  of 
M.  tibtaltSj  Lac.,  but  the  longitudinal  carina  on  the  head  at 
once  separates  it  from  all  in  this  series. 

Hab.  Kiga.    One  example. 
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Megapenthes  gradltSj  Oand. 

Megapenthes  graciiis,  Cand.  M^m.  Li^ge,  1873,  p.  10. 

The  males  of  this  species  are  very  different  to  the  females  ; 
the  thorax  is  longer,  more  parallel,  and  usually  infascate, 

Junctures  thickly  set  and  finely  ocellate ;  the  antennae  also 
arker,  with  joints  4-11  one  third  longer. 
L.  7-8i  mill. 

Hab.  Kiga,  Yokohama,  Kioto,  and  Kumamoto.  Abundant 
at  times  in  flowers  of  Viburnum  and  Deutzia. 

Megapenthes  palliduSy  sp.  n. 

Elongatus,  testaceus,  subopacns,  fulvo-pnbescens ;  thorace  lateribufl 
paralleliB,  angulis  posticis  brevissimis ;  antennis  pedibusque  con- 
coloribos. 

L.  7  mill. 

Elongate,  pale  testaceous,  rather  opaque,  and  similar  to 
M.  gracilis,  Cand.,  but  the  hind  angles  of  the  thorax  are  very 
short,  the  sides  very  parallel ;  the  head  not  densely  but 
clearly  punctured  ;  the  thorax  less  distinctly  punctured,  wider 
behind  than  in  front,  sides  straight,  angles  very  short  and 
blunt;  the  elytra  punctate-striate,  interstices  rugose  and 
punctulate;  the  antennae  and  legs  concolorous,  the  former 
with  the  third  joint  distinctly  one  third  longer  than  the  second, 
which  is  short  and  obconical. 

Hab.  Nataksugawa  and  Nikko.     Three  individuals  only. 

Megapenthes  insfgnituSj  sp.  n. 

Aterrimufi,  subopacus,  fulvo-pubescens ;  capite  thoraceque  confer- 
tissime  punctatis ;  elytris  4-maculatis ;  antennis  bnumeis ; 
pedibus  testaceis. 

L.  6|-6  mill. 

Black,  somewhat  opaque,  with  a  tawny  pubescence ;  the 
head  and  thorax  very  closely  punctured ;  the  elytra,  behind 
the  humeral  angle  there  is  a  longitudinal  testaceous  blotch, 
nearly  the  length  of  one  third  of  the  elytra,  occupying  part  of 
interstices  3-8,  behind  the  middle  is  an  oblong  spot  a  little 
smaller  in  size  on  interstices  3-7,  the  striae  are  evenly  punc- 
tate, with  the  interspaces  rugose  ;  the  antennae  darkish  brown, 
the  legs  testaceous. 

There  is  a  variety  in  which  the  maculations  are  very  small. 

Hab.  Miyanoshita  and  Yokohama.     A  small  series  at  both 
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Megapenihea  versipelltSy  sp.  n. 

Niger,  fulvo-pubescons,  S  thorace  nigro,  $  thorace  rufo;  olytris 
layo-maoTilatis,  apice  obtuse  productds ;  antoDnis  nigris ;  pedibos 
flavis. 

L.  d  6-6i,  $  6J-7  miU. 

Black,  rather  opaque,  with  tawny  pubescence. 

cJ.  The  head  and  thorax  black  and  closely  punctured, 
latter  gradually  widening  out  to  base,  posterior  angles  some- 
what acute ;  the  elytra,  strice  fine  and  obscurely  punctulate, 
interstices  ruffose,  at  the  base  and  extending  over  rather  more 
than  one  third  of  the  elytral  length  is  a  yellow  fascia,  which 
leaves  the  humeral  angle  and  two  interstices  next  the  scu- 
tellum  black,  and  in  extending  backwards  it  is  narrowed  in 
the  middle  on  the  first  to  fourth  interstices,  between  the 
middle  of  the  dorsum  and  the  apex  is  a  small  transverse 
yellow  spot,  the  apices  are  obtusely  produced  at  the  ends  of 
the  fourth  to  fifth  interstices. 

?  .  Thorax  bright  red  and  convex ;  the  elytral  fascise 
wider  and  more  conspicuous  than  in  the  male ;  the  antennas, 
joints  2  and  3  small  and  equal,  4-10  serration  well-marked  in 
both  sexes,  but  especially  strong  in  male ;  the  legs  pale  in 
both  sexes. 

The  male  varies  much  more  in  colour  than  the  female  ;  in 
one  male  the  elytral  markings  are  almost  obliterated. 

Hai.  Chiuzenji,  Kashiwa^i,  Junsai,  Sapporo,  and  Otaru, 
in  flowers  of  Sambucus  and  Angelica.     Sometimes  abundant. 

Megapenihes  omatuSy  sp.  n. 

Niger,  nitidus,    griseo-pubescens ;    thorace  vix    dense    punctate; 

elytris  macula  humerali  alteraque  ultra  medium,  pedibusque 

testaceis. 
L.5  mill. 

Black,  shining,  with  greyish  pubescence;  the  head rugosely 
punctured;  the  thorax  narrowest  anteriorly,  gradually  but 
very  moderately  widening  to  the  base,  hind  angles  short  but 
acute,  surface  rather  thickly  but  not  closely  punctured,  punc- 
tmres  in  places  running  into  transverse  rows;  the  elytra, 
striee  fine,  scarcely  punctured,  interstices  rugose,  humeral 
angle  and  the  base  up  to  the  second  interstice  yellow,  the  spot 
extending  backwards  for  about  a  fourth  of  the  elytral  length, 
about  the  middle  of  its  course  it  is  encroached  upon  by  the 
third  and  fourth  interstices  bein^  dark-coloured,  behind  the 
middle  there  is  a  small  spot  on  the  fifth,  sixth,  and  seventh 
interstices;  the  antennse,  three  basal  joints  reddish  brown. 
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second  and  third  small  and  equal  in  size,  fourth  to  the  tenth 
infuscate  and  strongly  serrate  on  the  inner  edge ;  the  legs 
entirely  pale. 
Hab.  Yuyama.     Two  male  examples. 

MelanoxanthiM  ptcttpenntSy  sp.  n. 

Niger,  nitidus,  folvo-pubescens ;  thoraoe  angoHs  flayis ;  elytris 
macula  basali  recta,  posticis  fasciis  duabus  luteis ;  antennis  (basi 
excepta)  iufuscatis ;  pedibus  flavis. 

L.  5-6i  miU. 

Elongate,  somewhat  parallel,  with  short  tawny  pubescence ; 
the  head  black,  convex,  densely  punctured ;  the  thorax  simi- 
larly punctured  at  the  sides,  more  finely  and  much  less 
thickly  on  the  disk,  anterior  angles  minutely  and  trian- 
gularly yellow,  posterior  angles  more  broadly  yellow  and 
somewhat  acutely  produced ;  the  elytra  black,  with  a  longi- 
tudinal vitta  at  the  base,  occupying  part  of  the  third  and 
fourth  interstices  and  more  shortly  part  of  the  fifth,  before 
the  middle  of  the  dorsum  a  transverse  fascia  commences 
on  the  second  interstice,  widening  out  on  the  third,  narrowing 
on  the  fifth  and  sixth,  then  again  widening  out  to  the  margin, 
and  extending  along  the  epipleura  almost  to  the  humeral 
angle,  midway  between  the  middle  and  the  apices  of  the 
elytra  is  another  yellow  band,  nearly  regular  in  width,  and 
not  touching  the  sutural  interstice  nor  the  outside  edge  of  the 
wing-case,  the  striae  are  rather  fine  and  punctulate,  the  inter- 
stices flat  and  relatively  wide,  and  somewhat  rugosely  punc- 
tulate ;  the  legs  are  yellow ;  the  antennse  yellow  at  the  base, 
and  from  the  fourth  or  fifth  joint  infuscate. 

A  variety  of  the  species  has  the  anterior  angles  of  the 
thorax  black,  and  the  median  fascia  interrupted  on  the  fifth 
and  sixth  interstices. 

Hab.  Fukushima  and  Nataksugawa.     Two  examples  only. 

[To  be  continued.] 


IV.— On  the  Land-Shells  of  the  Sulu  Archipelcyo. 
By  Edgak  a.  Smith. 

[Plate  IV.] 

OuB  knowledge  of  the  terrestrial  MoUusca  of  the  Sulu 
Archipelago  is  at  present  very  limited,  and  the  species  about 
to  be  enumerated  will  form  a  considerable  addition  to  the  list 
of  those  already  recorded  from  these  islands. 
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The  specimens  just  received  by  the  British  Maseam  were 
collected  by  Mr.  A.  Everett  at  the  Tawi-Tawi  group,  on  the 
islands  of  Sibutu,  Bongao,  Bilatan,  and  Tawi-Tawi  itself,  all 
of  these  being  situated  at  the  western  part  of  the  archipelago. 

No  land-shells  have  previously  been  recorded  from  any 
of  these  islands  with  the  exception  of  Bongao.  From  this 
locality  Dr.  MoUendorff  has  given  a  list  of  twelve  species. 

The  terrestrial  mollusks  from  the  remaining  islands  of  the 
Sulu  Archipelago  are  practically  unknown,  only  two  or  three 
forms  having  been  mentioned  as  occurring  on  Sulu  itself  *. 

The  Eev.  A.  H.  Cooke,  in  his  instructive  paper  *^  On  the 
Geographical  Distribution  of  the  Land-MoUusca  of  the  Philip- 
pine Islands,  and  their  Belations  to  the  MoUusca  of  the 
neighbouring  Groups  "  t>  lias  arrived  at  certain  conclusions, 
which,  in  light  of  the  material  now  at  hand,  appear  altogether 
untenable.  Commenting  upon  Mollendorffs  list  of  species, 
he  observes : — "  Six  out  of  the  eight  known  species  are 
peculiar,  while  of  the  remaining  two,  one  occurs  in  the 
Philippines  and  one  in  Borneo.  As  to  genera,  no  exclusively 
Philippine  genus  occurs,  while  Plectotropisy  Maorochlamya^ 
Trochonaninaj  OpisthoporuSy  LagochiluSj  and  Alyaoeus  are 
Indo-Malay.  In  spite,  then,  of  the  deep  intervening  channel. 
Bongao  is  distinctly  Bomean,  and,  in  spite  of  the  chain  or 
islands  with  shallow  water  between  them,  distinctly  non- 
Philippine." 

In  the  first  place,  I  would  observe  that  Trochonamna  coni-' 
coides  t  is  not  peculiar  to  Bongao,  as  he  states,  for  it  was 
described  many  years  ago  from  Borneo,  and  has  been  recorded 
firom  that  locality  over  and  over  again.  Also  it  must  not  be 
supposed  that  the  above  genera  quoted  by  Mr.  Cooke  as 
"  Indo-Malay  "  have  no  representatives  in  the  Philippines. 
Of  Macrochlamys  there  are  several  species ;  Trochonamna  is 
represented  by  one  or  two  forms ;  of  Lagochilua  Mr.  Cooke 
himself,  in  another  part  of  his  paper,  enumerates  nine ;  and  of 
Alycceus  two  species  are  recorded  from  Luzon.  One  PlectO' 
tropis  at  least  has  been  found  in  the  Philippines ;  and  Opistho^ 
porus^  occurs  in  Palawan,  which  is  quite  as  much  Philippine 
in  its  moUuscan  fauna  as  Bomean. 

The  following  table  (p.  51)  shows  at  a  glance  the  relative 

*  Trochomarpfia  Metcalfeij  Corasia  lata,  and  Cyelotu8  sultcamu, 

t  Proc.  Zool.  Soc.  1892.  p.  461. 

X  The  spedee  here  referred  to  is  not  the  true  T,  conicoideSf  but  a 
distinct  species,  viz.  T,  bonffooensis,  mi  hi. 

§  This  genus  is  not  known  with  certainty  from  Bongao,  and  the  younff 
shell  doubtfully  referred  to  it  by  Mollendom  and  quoted  by  Cooke  is,  in 
all  probalnlity,  the  Oyehtua  variegatua  obtained  there  by  Mr.  Everett. 

Ann.  &  Mag.  N.  Hist.  Ser.  6.  VoL  xiii.  4 
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difltribntion  of  the  Tawi-Tawi  species.  It  will  be  noticed  that 
the  deep  water  (the  Sibatopassage  *)  which  separates  Sibata 
from  the  rest  of  the  Tawi-Tawi  group  does  not  appear  to  have 
been  a  bar  in  anyway  to,  or  to  hsLve  mflnenced,  tne  migration 
of  forms  to  or  £rom  the  Philippines  or  Bongao,  Tawi-Tawi, 
and  Bilatan. 

Only  one  form  occurring  at  Sibutu  is  met  with  exclusiyelj 
in  Borneo,  whereas  seven  occur  in  the  Philippines  which  are 
not  known  as  Bomean. 

There  are  onl^  four  species  from  Sibutu  which  have  not  as 
yet  been  found  m  any  other  island  of  the  Tawi-Tawi  group, 
whereas  eleven  occur  in  Sibutu  which  are  also  met  with  m 
one  or  other  of  these  islands. 

It  is  worthy  of  notice  that  of  the  four  species  peculiar  to 
Sibutu  two,  namely  Helix  marginata  and  the  Gorasiay  are 
most  characteristic  Philippine  forms,  and  altogether  unrepre- 
sented in  Borneo ;  also  that  the  remaining  two,  Sitcda  orchis 
and  Ghloritis  sibutuensia^  have  respective  Philippine  represen- 
tatives. 

Of  the  nineteen  species  found  in  the  islands  of  the  Tawi- 
Tawi  group  east  of  Sibutu,  no  less  than  eleven  or  twelve 
occur  also  m  the  Philippines,  whereas  only  three  are  common 
to  Borneo,  and  these  are  also  met  with  in  the  Philippines. 

From  these  facts  it  is  therefore  quite  evident  that  the  land* 
shells  of  the  Tawi-Tawi  Islands  are  distinctly  Philippine 
rather  than  Bomean,  and  my  colleague  Dr.  K.  B.  Sharpe 
informs  me  that  the  same  is  observable  with  regard  to  the 
avifauna. 

If  we  proceed  beyond  this  fact  we  merely  enter  the  region 
of  theorizing  and  speculation.  It  is  natural  to  suppose  that 
the  species  common  to  Tawi-Tawi  and  the  Philippines  origi- 
nated in  the  latter  locality,  and  that  in  the  course  of  ages 
(how  remote  we  know  not)  they  have  become  dispersed  or 
migrated  westward. 

On  the  other  hand,  we  may  conjecture  that  certain  species, 
starting  originally  irom  Borneo,  have  extended  to  Tawi- 
Tawi,  and  so  on  to  the  Philippines. 

With  regard  to  the  origin  of  the  various  genera  it  is  hopeless 
to  speculate.  How,  when,  and  where,  for  instance,  did 
Cochlostyla  originate  ?  We  may  theorize  upon  such  questions 
as  these^  but  I  am  afraid  our  conclusions  will  be  very  far 
from  convincing. 

*  The  depth  of  this  passage  is  marked  on  the  Admiralty  charts  600 
&thoms ;  but  Mr.  Everett  informs  me  that  it  has  been  lately  sounded  by 
Gapt  Field,  of  H.M.S.  '  Egeria,'  and  that  the  extreme  depth  did  not 
6](ceed  267  &thoms. 
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The  Distribution  of  Tam-Tawi  Land- Shells. 


Names  of  the  Speciee. 


h 

if 


Other 
localities. 


Macrochlamys  angulata  

Lamprocystis  myops    

Sitala  orchis 

Trochonanina  bongaoensis  . . . 

Trochomorpha  Metcalfei 

Helix    (Plectotropis)    squamu 

lif era 

(Chloritis)  sibutaenflis    . 

maigiiiata     

Cochlostyla  (Oorasia)  eegrota  . , 

(Hypselostyla)  boholensis. 

Amphidromus  maculiferus  . . 

Cyclotus  variegatus 

bongaoensis 

Cydophorus  philippinarum  . . 

AiycsBus  excisus   

Lepto{K>ma  atricapiUum  .... 

vitreum 

Lagochilus  quinqueliratus   . . 

Pupina  ottonis 

Diplommatina  Roebeleni 

Helicina  Martensi 

lazarus 

contermina 


» 

» 
* 
* 
* 
» 


Balabac. 
Palawan. 


Sulu. 


Palawan, 
Balabac. 


1,  Macrochlamys  amulata.  MoUendorff. 
(PL  IV.  fig.  1.) 

MacrochlaimyB  ang%dataj  MoUendorff,  Jahrbuch.  deutsch.  maL  Gesell. 
1887,  p.  289. 

Hob.  Bongao,  Tawi-Tawi^  Sibutu. 

2.  Lamprocystis  myops^  Dohm  &  Semper. 

Namna  myops^  D.  &  S.  MaL  Blatt.  1862,  p.  206;   Pfeiflfer,  Novit. 
Conch,  vol.  li.  p.  221,  pL  Iviii.  figs.  6-8. 

Hab.    Bilatan   and   Sibuta ;    also   Mindanao   (Z>.  &  8.)^ 
Balabac  {Hidalgo). 
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The  specimens  from  Bilatan  and  Sibutu  agree  in  every 
detail  with  examples  from  Mindanao. 

3.  Lamprocyatis^  sp. 

Hob.  Bongao. 

Only  two  specimens  of  this  species  were  collected  by 
Mr.  Everett  They  are  more  depressed  in  form  than  L.  myopa^ 
and  the  microscopic  concentric  striss  on  the  base  are  more 
apparent.  It  is  hkely  that  these  differences  will  be  fomid 
persistent,  but  I  deem  it  advisable  at  present  to  await  farther 
material  before  separating  this  form  as  a  distinct  species. 

4.  Sitala  orchis^  G.-A. 

Sitaia  (?)  orchis,  GKniwiii-AiLSten,  Proc.  ZooL  Soc  1891,  p.  40,  pi.  v. 
fig.  3. 

Rab.  Sibnta. 

There  appears  to  be  no  difference  between  the  specimens 
from  the  above  locaUfy  and  those  found  at  Labuan  and 
Barit  Mountain,  North  Borneo,  by  Mr.  Everett. 

5.  Trochonanina  bongaoensis.     (PL  IV.  figs.  2-2  J.) 

Testa  depressa,  orbicularis,  acute  carinata,  imperforata,  fdsca ;  spira 
breviter  conica,  vix  convexiuscala ;  anf raotus  7,  planiusouli,  supra 
suturam  anguste  impresse  marginati,  lente  accrescentes,  supremi 
2-3  IsBvigati,  csBteri  striis  increment!  obliquis  aliisqne  spiralibus 
tenuibus  sculpti,  ultimus  acute  et  subcompresse  carinatus,  infeme 
baud  spiraliter  striatus ;  apertura  obliqoa,  utrinque  acuta ;  peri- 
stoma roseo-albidum,  margine  basali  peculiariter  tortuoso  et 
incrassato. 

Diam.  maj.  18^  millim.,  min.  12|,  alt.  7. 

Hob.  Bongao  and  Sibutu. 

This  species  appears  to  be  the  same  as  that  identified  by 
MoUendorff  as  a  variety  of  T.  contcoides  (Metcalfe),  to  which 
he  gave  the  name  var.  crenulata.  It  is,  however,  very 
distinct  from  that  Bomean  species  in  size  and  form.  It  more 
nearly  approaches  T.  paraguensis^  Smith,  from  Palawan,  but 
is  easily  separable  by  comparison.  It  is  smaller,  darker  in 
colour,  the  whorls  are  less  convex,  the  suture  less  obvious, 
and  the  spire  more  convex.  The  aperture  also  is  of  a  some- 
what different  form,  and  the  basal  margin  of  the  peristome  is 
rather  more  tortuous  but  similarly  thickened.  1  have  not 
adopted  the  varietal  name  crenulcUa  for  this  species  in  case  it 
may  be  different  from  that  described  by  MoUendorff,  and, 
moreover,  it  does  not  seem  particularly  applicable,  the  crenu« 
lation  at  the  keel  being  so  very  feeble. 


Digitized  by  VjOOQ IC 


Land' Shells  of  the  8ulu  Archipelago.  53 

6.  Troch(muyrpha  MeUsalfei^  Pfeifier. 

HeUx  Metca^ei,  Pfr.  ConcL-Cab.  ed.  2,  p.  175,  pi.  xcvii  figa.  10-12, 
yar.  figs.  13, 14 ;  Deshayes,  Hist.  Nat  MoU.  voL  L  p.  ^7,  pi.  cL 
^.  10-12. 

Mehx  solarioides,  Beeye,  Conch.  Icon.  pi.  xxz.  figs.  127  a-c. 

HeUx  boholensia,  Semper,  Hidalgo,  Jouni.  de  Conch.  1887,  pi.  iy. 
figs.  1-1  a. 

Blah.  Tawi-Tawi,  Bongao,  Bilatan,  Sibata. 

Two  fonns  of  this  species  occur  at  the  above  islands.  One 
resembles  that  represented  hy  Pfeiffer's  figures  10-12  and 
Eeeve's  figures  127  ft,  c.  The  specimens,  however,  are 
smaller,  and  the  brown  zones  above  and  below  the  periphery 
are  narrower  and  less  pronounced.  The  diameter  oi  average 
firoecimens  is  15  millim.  This  variety  occurs  at  all  four  of 
the  above  islands.  The  other  form,  which  occurs  at  Bilatan, 
Bongao,  and  Sibutu,  is  similar  to  that  figured  by  Pfeifier 
(?.  c.  figs.  13,  14)  and  by  Reeve  (fig.  127  a).  The  specimens 
are  a  little  smaller  than  those  just  referred  to.  of  a  pale 
greenish-yellow  tint,  and  the  keel  is  of  a  very  aeep  brown- 
black  colour,  like  the  narrow  zones  above  and  below,  which, 
together  with  the  carina,  form  one  dark  peripheral  zone.  In 
the  Philippine  examples  figured  by  Pfeiffer  the  keel  is 
whitish  {^hoholensisy  Semper).  MoUendorfiT  is  of  opinion 
that  there  is  suflScient  difference  between  Metcalfei  and  bohoL 
ensis  to  distinguish  them,  but  with  this  opinion  I  cannot 
concur. 

7.  Helix  (Plectotropis)  aquamuliferaj  Mollendorffi 
(PI.  IV.  %s.  3,  3  a.) 

S(Mx  (Plectotropis)  aquamulifera,  Mollendorff,  Jahrhuch.  deutsch. 
maL  GeselL  1887,  p.  290. 

Eab.  Bongao  {Molldf.  &  EvereU) ;  Sibutu  {Everett). 

The  specimens  described  by  MoUendorff  were  immature, 
and  consequently  he  could  not  complete  the  description  of  the 
peristome.  It  is  pinkish  white,  scarcely  thickened  at  all, 
slightly  expanded  above  and  somewhat  reflexed  below^  The 
largest  example  is  15  millim.  in  diameter,  but  an  average 
specimen  is  only  about  13. 

8.  Helix  (Chloritis)  aibtituensis. 
(PI.  IV.  figs.  4,  4  a.) 

Testa  depresse  globosa,  angnste  umbilicata,  subsolida,  rufo-fasca, 
linea  saturatiore  ad  peripheriam  cincta ;  ajifractus  5,  leyiter  con- 
vexi,  apicales  condnne  punctati,  cseteri  lineis  incrementi  tenuibus 
striati,  indistincte  punctati,  ultimas  antioe  yix  descendens ;  aper- 
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tnra  Innata,  obliqna,  intns  lilacea ;  periBtoma  albidnm,  incrassa- 
tum,  breviter  expansum  et  reflexum,  marginibus  callo  tenuissimo 
jnnotis,  columellaii  snpra  xunbilicom  leviter  reflexo. 
Alt.  14  millim.,  diam.  maj.  19|,  min.  16J ;  aperfcura  oum  perist. 
10  longa,  12  lata. 

Hob.  Sibutu. 

This  species  bears  some  resemblance  to  the  Bornean 
C.  tomentosaj  but  it  is,  however,  rather  more  globular,  has  a 
peripherial  reddish  line,  a  thicker  lip,  and  the  aperture  is  of  a 
different  shape. 

9.  Helio!  margtnata^  Mtiller. 

HeUx  marginatay  Eeeve,  Conch.  Icon.  figs.  129  a,  h ;  Pfeiifer^  Ck)nclL- 
Cab.  ed.  2,  pi.  Ixxviii.  figa.  7-9. 

Hcib.  Sibutu. 

The  specimens  from  this  locality  are  rather  small,  the 
largest  having  a  diameter  of  21  millim.  only.  They  are  orna- 
mented with  a  single  narrow  deep  brown  line  revolving  up 
the  centre  of  the  whorls,  and  two  others  of  a  much  paler  tint 
and  not  so  well  defined,  one  above  the  keel  and  the  other  a 
little  below  the  suture.  The  central  basal  zone  is  also 
narrower  than  that  depicted  by  Pfeiffer  (fig.  9)  or  by  Reeve 
(fig.  129  J). 

10.   Cochloatyla  {Corasia)  cegrotaj  Reeve. 
(PL  IV.  fig.  5.) 

Helta:  (sgrota.  Reeve,  Conch.  Icon.  ^^.  95. 

Testa  imperforata,  depresse  globosa,  tenuis,  subpellucido-alba, 
nitons ;  anfractus  3^,  celeriter  crescentes,  convexiuscnli,  lineis 
incrementi  obliquis  tenuibus  sculpti,  ultimus  ad  peripheriam  prime 
obtuse  angnlatos,  sod  versus  aperturam  magis  rotundatus,  baud 
descendens ;  apertura  magna,  alta ;  sutura  linearis,  lacteo  anguste 
marginata ;  spira  parum  elata  vel  subdepressa,  ad  apicem  obtu- 
sissima ;  columella  paulo  obliqua,  tenuis,  supeme  anguste 
dilatata ;  peristoma  tenue,  vix  expansum,  albidum. 

Yar.  zonata.  Testa  circa  medium  anfr.  ultimi  et  ad  suturam  zona 
angusta  omata. 

Diam.  maj.  28  miUim.,  min.  22,  alt.  19  ;  apertura  15  alta  et  lata. 

^oJ.  Sibutu. 

Of  thirty-four  specimens  collected  by  Mr.  Everett  only  five 
belong  to  the  banded  variety.  Besides  the  lines  of  growth, 
in  some  examples  some  very  faint  spiral  striae  are  more  or 
less  discernible  under  a  lens,  especially  upon  the  base  of  the 
last  whorl  towards   the  umbilical  region,     0.  magtanenaisy 
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Semper  •,  is  considerably  like  this  species  in  form  and  colour, 
bat  is  less  glossy,  and  the  columella  is  more  obli(][iie^  so  that 
it  passes  more  gnidnally  into  the  carve  of  the  peristome.  In 
C  cBffrotaj  being  more  upright,  it  forms  a  distinct  but  rounded 
ansle  at  the  base.  In  the  latter  species  also  it  is  a  trifle  less 
widely  expanded  above,  and  has  perhaps  a  straighter  and  more 
even  ed^  than  that  of  (7.  magtanensts.  The  surface  of  that 
species  is  dull  above  and  only  glossy  upon  the  central  portion 
of  the  base.  G.  Broderiptty  rfr.f,  is  also  an  allied  form. 
The  latter  appears  quite  distinct  from  the  (7.  Broderipii  as 
figured  by  Keeve  (Conch.  Icon.  fig.  88),  which  can  scarcely 
be  the  H.  dealhata  of  Broderip,  as  ne  supposed. 

The  description  given  above  is  taken  from  the  Sibutu 
specimens,  which  are  all  smaller  than  the  type  from  Mindoro 
figured  by  Beeve.  The  Mindoro  shell  is  rather  more  solid 
and  consequently  less  pellucid  and  not  so  glossy  as  those  from 
Sibutu^  the  latter  feature  being  maintained  in  the  other 
Philippine  examples  examined. 

11.  Cochlosiyla  {Hypaelostyla)  hoholensisy  Broderip. 
BuUmus  boholensis,  Reeve,  Conch.  Icon.  pL  viii.  figs.  37  a,  6. 

Hah.  Bilatan. 

About  two  dozen  specimens  of  this  species  from  Bilatan  do 
not  appear  separable  from  this  Philippine  (Bohol)  species. 
Some  of  them  are  almost  entirelv  without  the  undulating 
markings,  but  others  have  more  or  less  of  this  ornamentation. 
C.  cafimopardalisj  Brod.,  appears  to  be  a  form  of  this  species. 

12.  Amphidromua  macuUferua^  var. 
(PI.  IV.  figs.  9,  9  a.) 

B%Umu8  maeuUferus,  Sowerby,  Reeve,  Concli.  Icon,  fiffs.  26  a,  b; 
Pfeiffer,  Conch.-Cab.  ed.  2,  pL  xxxvi.  figs.  1.  2,  pi.  xl.  fig.  9,  var. ; 
Hidalgo,  Joum.  de  Conch.  1888,  p.  31,  pL  vi.  fig.  1. 

Hah.  Bilatan  Island. 

The  specimens  from  Bilatan  present  but  the  faintest  trace 
of  oblique  strigation,  like  some  of  the  Philipmne  examples. 
They  more  resemble  the  variety  figured  by  Hidalgo,  being 
either  pale  lemon-yellow  or  pinkish  white.  They  are  rather 
smaller  than  normal  specimens,  having  an  average  length  of 
about  50  to  55  millim.    All  as  yet  examined  are  sinistral. 

•  '  Reieen  im  Arch.  Philippinen^*  Land-MoU.  p.  170,  pL  x.  figs.  11  a,  b. 
t  The  dimcffisions  given  by  Pfeiffer  of  this  species  do  not  accord  with 
his  figure. 
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13.  Gyclotus  mluanua.     (PI.  IV.  fig.  7.) 
Cyclotus  stduanui,  Molleiidorff^  MSS. 

Testa  globosa,  anguste  mnbilicata,  pallida,  rufo-fnsoo  copiose  macn- 
lata  et  fulgurata,  apicem  yersus  nigrescens,  infra  peripheriam 
albidam  zona  colorata  distincta  omata,  infeme  circa  umbilicum 
pallida,  baud  macnlata ;  anfractos  5,  perconvexi,  lineis  incrementi 
obliqoiB  tenuibus  aliisqne  spiralibus  snbobsoletis  striati,  ultimus 
antice  levissime  descendens ;  apertura  circularis,  longit.  totius  ^ 
paulo  superans;  peristoma  leviter  incrassatum,  vix  expansum; 
operculum  utrinque  leviter  concavum,  anfractibus  circiter  7  ad 
suturam  carinatis,  transversim  oblique  striatis. 

Diam.  maj.  21  millim.,  min.  17,  alt.  18 ;  apertura  10  longa  et  lata. 

Hai,  Sulu  {Dr.  Hunger/brd^s  collection) . 

Two  specimens  of  this  species  in  the  British  Museum 
originally  formed  part  of  Dr.  Hungerford's  collection,  and 
they  are  referred  to  by  the  Kev.  A.  H.  Cooke  (P.  Z.  S.  1892, 
p.  461)  under  the  above  name.  The  label  accompanying 
them,  in  Dr.  Mollendorflfs  handwriting,  gives  the  locality 
"  Sulu,"  so  that  I  think  we  may  safely  conclude  that  the 
specimens  are  from  that  island. 

The  species  is  remarkable  for  its  globose  form  and  its 
cyclophoroid  appearance,  considerably  recalling  the  aspect  of 
C.  exaltatvsy  Pfr.,  from  Hong  Kong.  The  operculum  fits 
within  the  extreme  margin  of  the  aperture,  so  that  its  outer 
surface  is  almost  flush  with  the  peristome. 

14.  Cyclotus  varieffotusj  Swainson,  var. 

Cydotus  variegatu8y  Sw.,  Reeve,  Conch.  Icon.  figs.  ^a,b\  Eobelt,  in 
Semper's  Reisen  im  Arch.  Philippinen,  Landdeckelschnecken,  p.  5, 
pi.  i.  fig.  5. 

Hob. '  Sulu  (Hungerjbrd  collection  in  Brit.  Mua.) ;  Bongao 
(Everett). 

A  fine  single  example  of  this  species  was  obtained  from 
Dr.  Hungerford's  collection  with  a  label  in  Dr.  O.  F.  v. 
Mollendorffs  handwriting  as  follows: — ^^ Gyclotus  variegatusy 
Swains.,  var.  grandisj  Mlldfl^.  Sulu.  (Running  into  hatchian- 
ensisy  perhaps  new!)" 

I  certainly  agree  with  Dr.  Mollendorff  in  his  determination, 
and  the  example  obtained  by  Mr.  Everett  at  Bongao, 
although  some'what  smaller  [than  the  shell  in  question,  evi- 
dently belongs  to  the  same  species.  C.  Boxalli  of  Godwin- 
Austen  and  (7.  euzonus^  Dohrn,  are  extremely  close  allies, 
the  latter,  however,  being  distinguishable  by  its  distinctive 
coloration. 
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15.  Oydotua  hongaoevms.     (PI.  IV.  figs.  8,  8  a.) 

Testa  minima,  late  umbiUoata,  suborbicularis,  sordide  albida,  ad 
apicem  pnrpnreo-rubra,  epidermide  Inteo-oliyacea  induta,  pleram- 
que  limo  tnnicata;  anfraotns  3|,  perconyexi,  sutnra  profonda 
sejuncti,  celeriter  crescentes,  lins  tenmssimis  spiralibus  omati, 
lineisqne  incrementi  tenxiibus  scnlpti,  ultimus  antice  panlo  desoen- 
dens  et  solutus ;  apertura  circnlaris,  parva ;  peristoma  simplex ; 
operculnm  album,  nucleo  nigrescente,  leviter  concavum,  anfirac- 
tibus  angustis  circiter  8  oblique  striatis. 

Diam.  maj.  5  miUim.,  min.  4,  sJt.  3| ;  apertura  2  lata. 

Hab.  Bongao. 

In  form  this  species  resembles  Cptmllusy  Sowerby,  a 
Philippine  form,  and  (7.  Unitusy  Grodwin-Austen,  from 
Borneo.  It  also  agrees  with  the  latter  in  the  habit  of  coating 
its  snrface  with  earth.  It  is,  however,  a  smaller  species  than 
either,  and  diflters  from  them  in  having  spiral  sculpture  not 
only  upon  the  apical  whorls  but  also  upon  the  rest.  The 
mud-  or  earth-coating  is  produced  into  two  keels,  one  around 
the  Tipper  part  of  the  body-whorl  and  the  other  below  the 
middle,  giving  it  a  quadrate  appearance. 

16.  Cyclophorus  philippinarumj  Sowerby,  var. 

C^clophorm  pMippinarunif  Sow.  Thesaurus,  vol.  i.  p.  125,  pi.  xxix. 
figs.  205-207;  Eeeve,  Conch.  Icon,  fiprs.  64fl,  6;  Kobelt,  Samper's 
Reisen  im  Aich.  Philippinen,  Landdeckelschnecken,  pi.  iy.  figs.  24, 25. 

Sab.  Bongao  and  Sibutu. 

The  shells  from  the  above  localities  belong  to  that  form 
which  has  been  named  C.  Sowerhyi  by  Hidalgo  (Joum.  de 
Conch.  1888,  p.  80).  They  include  two  varieties;  the  pale 
form  accords  with  Hidalgo's  var.  y,  and  the  dark  examples 
correspond  closely  with  his  typical  form. 

17.  Alycceua  easdsus^  MoUendorff. 

Ahfcaus  exdsus,  MoUendorff,  Jahrbuch  deutsch.  mal.  Gesell.  1887, 
p.  287. 

Hob.  Bongao  {MoUendorff). 

This  species  was  not  obtained  by  Mr.  Everett. 

18.  Leptopoma  atricapillumj  Sowerby. 

Cydostoma  atricapUlum,  Sow.  Thes.  Conch,  vol.  i.  p.  137,  pi.  xxx. 

figs.  230,  231. 
Le&Uipoma  atricapiUum,  Reeve,  Conch.  Icon.  figs.  6  a,  b;  Kobelt  in 

Semper^s  Reisen  im  Arch.  PMippinen,  pi.  vii.  figs.  6,  7. 

Hah.  Bilatan,  Bongao,  and  Sibutu. 
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There  are  three  varieties  from  these  islands,  but  thej  all 
occmr  on  Bilatan : — 

1.  Of  a  pale  horn-colour^  variegated   with   light  brown 

wavy  markings ;  peripherial  keel  pale. 

2.  Coloured  like  no.  1,  but  marked  with  a  distinct  in&a- 

peripherial  brown  zone. 

3.  Of  a  uniform  dark  chestnut-colour,  excepting  the  central 

keel  and  the  peristome,  which  are  white. 
The  two  latter  varieties  were  only  obtained  at  Bilatan  by 
Mr.  Everett,  and  variety  1,  met  with  at  Bongao  and  Sibutu, 
was  also  found  at  Bilatan. 

19.  Leptopama  mtreum^  Lesson. 

Lephpcma  vitrettm,  Hidalgo,  Jonm.  de  Conch.  1888,  p.  91. 

Hob.  Sibutu,  Bongao.  and  Bilatan. 

The  examples  from  these  islands  are  rather  small  in  com- 

?>arison  with  specimens    from    the  Philippines  and    other 
ocalities,  and  they  are  separable  into  five  colour-varieties. 
The  uncoloured  form  was  not  met  with. 

20.  Lagochilus  quinqueliratasj  M5llendor£f. 
(PL  IV.  figs.  10, 10  a.) 

LagochUuB  quinqueliratus,  Mollendorff,  Jahrb.  deutsch.  mal.  GleselL 
1887,  p.  280. 

Hob.  Tawi-Tawi,    Bongao,    Sibutu    {Everett) ;    Bongao 
{Mollendorf). 


21.  Pupina  ottonisy  Dohm. 

Pupina  ottams,  Dolim,  Sowerbys  ThesauruB,  Pupinid£d,  pL  iiL  fig.  26 ; 
Reeve's  Ooncli.  Icon.  vol.  zx.  pL  iii.  ^g,  25 ;  Eobelt  in  Semper^s 
Heisen  im  Arch.  Philippinen,  pL  vii.  ^,  19. 

Hah.  Bongao  and  Tawi-Tawi. 

Some  examples  are  entirely  devoid  of  colour,  being  quite 
pellucid,  but  others  are  of  the  normal  bronzy-brown  tint 

.  22.  Diplommatina  RoebeUni^  Mollendorff. 
(PI.  IV.  figs.  11, 11a.) 

Biplommatma  Soebekni,  Mollendorff,  Jahrbuch  deutsch.  nud.  Geeell. 

1887,  p.  287. 

Eab»  Bongao  {Everett  and  Mollendorff). 
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23.  Helicina  Martensiy  Issel. 

HeHcina  Martensi,  Issel,  Ann.  Mus,  storia  nat.  Geneva,  1874,  vol.  vL 
p.  444,  pi.  vi  figs.  28-26;  MollendorfF,  Jalirb.  deutsch.  mal.  Gesell. 
1887,  p.  289. 

ffab.  Tawi-Tawi,  Bongao,  and  Sibutu  {Everett);  Bongao 
(MoUendorff) ;  Labuan  ^asel) ;  Barit  Mountain,  N.  Borneo 
{Everett). 

I  am  inclined  to  think  that  this  so-called  species  is  merely 
a  dwarfed  form  of  the  Philippine  H.  poUta^  Sowerby.  The 
specimens  from  the  Tawi-Tawi  group  are  small,  like  feomean 
examples,  and  all  of  them,  with  one  exception  which  is 
uniformly  yellow,  have  a  white  band  beneath  the  suture.  A 
similar  style  of  coloration  occurs  in  some  of  the  Zebu  speci- 
mens oipoUta.  The  opercula  of  both  forms  are  similar  in  - 
colour  and  sculpture. 

24.  Helicina  lazarusy  Sowerby. 

HeHcina  iaxarus,  Sow.  The9.  Conch,  i.  p.  11,  pi.  ii.  fie.  91,  vol.  iii. 
p.  295,  ^  cclzxviii.  figs.  444,  445 ;  Conch.  Icon.  figs.  208  a,  b ; 
Pfeiffer,  Conch.-Cab.  p.  58,  pL  vii.  figs.  18, 19. 

Eab.  Bongao  and  Sibutu. 

All  the  examples  from  the  above  localities  are  coated  with 
earth,  which  at  the  periphery  forms  an  acute  jagged  keel. 
No  mention  is  made  by  Sowerby^  or  Pfeiffer  of  this  charac- 
teristic; but  in  the  type  specimens  from  Luzon,  which 
have  been  cleaned,  traces  of  earth  are  visible.  H.  cyrtopoma 
of  Mollendorff  and  a  few  other  species  have  a  similar  habit  of 
agglutinating  earth  to  the  surface  of  their  shells. 

25.  Helicina  contermina  (Semper),  Kobelt. 
(PI.  IV.  figs.  6,  6  a.) 

HeUema  contermina,  Eobelt,  Semper's  Reisen  im  Arch.  Pliilippinen, 
Landdeckelschnecken,  p.  76,  pi.  vii.  ^,  82. 

Hab,  Sibutu  and  Bilatan. 

The  majority  of  the  specimens  collected  by  Mr.  Everett 
were  obtained  at  Sibutu.  only  six  examples  coming  from 
Bilatan.  The  colour  of  tnis  species  is  vanable.  It  may  be 
uniformly  lemon-yellow  or  pintish  red,  with  the  exception  of 
the  keel  which  is  whitish,  and  a  narrow  reddish  or  brown 
zone  beneath  the  carina  occurs  in  many  specimens. 
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EXPLANATION  OF  PLATE  IV. 

jpy.     1.        MacroMaimyB  anffuiata, 

Ftgs,    2-2  b,  Trochonanina  bongaoensis, 

Fiff8,    SfS  a,  SeUx  (Plectotropti)  aquamuU/era, 

Figs,    4,4a.  (Gihritis)  sibuktensis. 

Ftp.      5.         Cochhstyla  (Corasia)  cegroia,  var. 

Figs.    6, 6  a,  Helidna  contermina. 

Fig.      7.         Cyclotus  suluanus. 

Figs,    8, 8  a,  —  bongaoensis. 

Figs.    9,9  a,  Amphidromus  macuUferus, 

JRij^«.10;10a.  Lagochilus  quinquelircttus, 

Figs,l\j  11  a.  Dtplotmnatina  Roebeleni. 


V. — On  the  Dentition  of  Pella  Bumupi,  MelvUl  and 
Ponsonhy.    By  Henry  Suter,  Christchurch,  New  Zealand. 

[Plate  V.  B.] 

Some  time  ago  Mr.  J.  H.  Ponsonby  kindly  sent  me  a  number 
of  Helicidae  from  South  Africa,  and,  on  carefully  examining 
them,  I  was  astonished  how  some  of  them  showed  distinct 
relations  to  forms  from  New  Zealand.  Fortunately  there  was 
one  specimen  of  Pella  Bumupi^  M.  &  P.,  in  which  the  dried- 
up  animal  was  left,  and,  after  proper  treatment,  I  succeeded  in 

?;etting  it  out  of  the  shell,  leaving  the  tail  well  preserved, 
n  preparing  jaw  and  radula  great  care  was  used,  as  those 
parts  of  the  mouth  are  often  exceedingly  fragile  when  the 
animal  has  been  dry  for  a  long  time.  The  mounting  of  the 
radula  was  successful,  but  the  jaw  broke  in  several  pieces, 
without,  however,  impeding  the  study  of  its  detail  structure. 

Jaw  (PL  V.  B.  fig.  1)  arcuate,  folded  in  about  twenty 
vertical  plaits,  which  are  about  five  times  longer  than  broad, 
and  strongly  transversely  striated.  Between  the  plaits  a 
small  transparent  interstice  is  left.  Cutting-margin  broadly 
indented. 

Radula  (fig.  2)  tongue-shaped,  consisting  of  numerous 
transverse  straight  rows  of  teeth,  20 — 1 — 20,  of  which  five  or 
six  may  be  taken  as  laterals. 

Central  tooth  quadrangular,  slightly  longer  than  broad, 
rounded  in  front;  reflexion  tricuspid,  the  median  cusp 
reaching  almost  to  the  posterior  end  of  the  base ;  the  side 
cusps  short,  sinuated  at  tne  outer  sides ;  median  cutting-point 
well  developed,  extending  a  little  over  the  next  row  of  teeth ; 
the  side  cutting-points  minute. 

Laterals  very  much  like  the  rhachidian,  the  median  and 
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the  inner  side  cutting-point  increasing  slowly  in  size,  and  the 
former  being  slightly  directed  towards  the  central  tooth. 

A  namber  of  intermediate  teeth  show  a  gradual  reduction 
of  the  reflected  portion  from  tricuspid  to  bicuspid^  the  median 
entting-poiut  and^  more  especially,  the  inner  cutting-point 
increasing  in  length. 

Marginals  quadrangular,  much  broader  than  long,  triden- 
tate,  the  median  denticle  being  the  strongest.  The  eighteenth 
tooth  sometimes  with  four  denticles ;  the  la3t  with  one  only, 
rudimentaiy. 

Animal. — Tail  rounded,  slightly  tapering,  with  a  mucous 
tail-^land.  There  is  a  pedal  line  and  diagonal  grooves  on 
the  sides  of  the  foot. 

Note.'^I  also  examined  the  dentition  of  Vitrina  HudsoniaSj 
Benson,  from  South  Africa,  which  proved  to  be  a  Helicarion^ 
as  I  anticipated. 


VI. — Prdiminary  Notes  on  the  Relation  between  the  Heli- 
ciddd  of  New  Zealand^  Tasmania^  and  South  Africa,  By 
Eenby  Suteb,  Christchurch,  New  Zealand. 

Before  entering  upon  the  subject  in  question  it  will  be  neces- 
saiy  to  say  a  few  words  as  to  the  present  classification  of  the 
New  Zealand  HelicidsB,  which  will  be  more  or  less  new  to 
most  conchologists.  •  In  the  "Eeference  List  of  the  Land 
and  Freshwater  MoUusca  of  New  Zealand  "  (Proc.  Linn.  Soc. 
N.  S.  W.  (2)  vii.  p.  633)  Mr.  C.  Hedley  and  the  writer 
classed  the  Helices  under  Zonitidaa,  induced  by  the  characters 
of  the  animal— clavate  eye-peduncles,  distinct  pedal  line, 
diagonal  grooves  on  the  foot,  and  mucous  tail-gland  in  many 
of  them ;  but,  in  accordance  with  Mr.  H.  A.  Pilsbry  and 
Dr.  von  Ihering,  I  am  now  fully  convinced  that  the  New 
Zealand  Helicid»  are  leaHy  j^fsettdo-zonitoid  mollusks. 

In  1892  I  sent  a  collection  of  New  Zealand  land-shells  to 
Mr.  H.  A.  Pilsbry,  and  the  result  was  his  article  "  Observa- 
tions on  the  Helices  of  New  Zealand,"  published  in '  Nautilus ' 
(vol.  vi.  no.  5,  p.  54).  With  regard  to  the  numerous  genera 
recognized  by  New  Zealand  conchologists  the  author  says :~ 
^^  These  sections  or  subgenera  are  founded  upon  various  modi- 
fications of  the  shell  or  jaw,  but  they  have  not  sufficient  distinct- 
ness to  rank  as  genera,  unless  we  understand  that  term  in  a 
much  more  restricted  sense  than  it  has  been  used  by  the 
majority  ot  conchologists  or  zoologists  generally."     He  unites 
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the  genera  which  formed  my  family  Phenacohelicidse  (Trans. 
New  Zeal.  Inst.  xxiv.  p.  270)  in  one  genus,  Gerontia^  estab- 
lishing, amongst  others,  a  section  Galymnay  Hutton,  for  the 
species  former^  placed  in  the  genus  Amphtdoaa,  Hutton  (not 
Albers),  and  subgenus  Galymna^  Hutton.  For  these  shells, 
however,  the  name  of  Flammulina  had  been  proposed  in 
1873  by  von  Martens  (*  Critical  List  of  New  Zeal.  Moll.* 
p.  12),  ai^d  was  adopted  by  Mr.  C.  Hedley  and  myself  in  our 
" Reference  List"  («.  c.  p.  643).  Qerontia  should  therefore 
be  replaced  by  Flammulina  as  a  generic  name,  the  former 
dating  from  1883. 

Later  on  Mr.  H.  A.  Pilsbry  published  his  "  Preliminary 
Outline  of  a  new  Classification  of  the  Helices  "  (Proc.  Acad. 
Nat.  Sci.  Philad.  1892,  p.  387  &c.),  in  which  he  unites  all  the 
sections  of  his  former  genus  Qerontia  (including  Endodonta^ 
Gharopa^  &c.)  in  one  large  genus  Endodonta  {L  c.  pp.  401, 
402).  With  this  I  cannot  agree.  Mr.  H.  A.  Pilsbry  was 
under  the  impression  that  the  New  Zealand  Endodonta  and 
Gharopa  possess  a  mucous  tail-gland,  which  is  not  the  case. 
I  do  not  attach  very  great  importance  to  the  presence  or  absence 
of  the  caudal  gland,  as  we  really  do  not  kxiow  its  true  siffni- 
ficance;  but  in  the  mollusks  classed  under  Flammulina 
the  jaw  is  always  stegognath,  the  radula  is  more  or  less 
pseudo-zonitoid,  and,  besides,  a  mucous  tail-gland  is  always 
present ;  whilst  in  Endodonta  and  Gharopa  the  jaw  is  only 
striated,  the  radula  is  much  more  helicoid,  and  there  is  no 
caudid  gland.  Moreover,  according  to  the  geographical 
distribution  as  now  known  to  me,  the  two  genera  Flammulina 
and  Endodonta  (including  Gharopa)  belong  to  two  different 
types — Endodonta  being  of  Polynesian^  Flammulina  of  Ant" 
arctic  origin.  In  New  Zealand  the  Endodonta  stock  has  been 
immigratmg  from  the  North,  the  Flammulina  forms  from  the 
South  and  perhaps  from  the  West  and  East  also,  or  the  latter 
may  have  spread  from  New  Zealand. 

These  are  the  reasons  which  induce  me  to  separate 
Flammulina  from  Endodonta^  thus  forming  two  well-defined 
genera. 

Following  chiefly  Mr.  H.  A.  Pilsbry  {I.  c.  pp.  401-403) 
I  now  propose  the  following  classification  of  the  New  Zealand 
HeUcidsB  :— 

Qroup  Haplogona. 
QenuB  1.  Flammulina  (v.  MartenS|  1873),  Suter. 

Sect.  L  Flammulina,  von  Martens,  1873,  a.  str.  (^Amphidoxa,  Hutton, 
not  Albers).  Type :  F.  compresnvoluta,  Reeve. 
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8ub6ect.  OALYicf  A,  Hutton^  1884 

Type:  C.coitulata^KxA^xm. 

Sect  2.  Gbbontia,  Hutton,  1883. 

Type :  6^.  pant^erina,  Hutton. 

Sect  a  Phacussa,  Hutton,  1883. 

Type ;  P.  hypopoUa^  Pf eiffer. 

Sect.  4.  Thbbasia,  Hutton,  1884. 

Type:  T.  cettrufo,  Gray. 

Sect  5.  Pybbha,  Hutton,  1884. 

Type :  P.  cresnda^  Hutton. 

Sect  6.  Phbnagohbliz^  Suter,  1891. 

Type :  P.  pikUa,  Reeve. 

Sect  7.  ALLODI8CU8,  Pilsbry,  1892  {^Psyra,  Hutton,  1884,  not  Stal, 
1876).  Type :  A.  dimarphus,  Pfeiffer. 

Sect  8.  SuTBEiA,  Pikbry,  1892  (^Patulopsit,  Suter,  not  Strebel,  1879). 

Tjrpe :  tS.  ide.  Gray. 

Sect  9.  Thalassohelix,  Pilsbry,  1892  [=sThalassia,  Hutton  (Pand  of 
Albers),  not  Thalassia,  Oheviolat,  1834  (Coleopt.)]. 
Type :  T.  zelandia,  Gray. 

Genus  2.  Endobonta  (Albers,  1850),  Suter. 

Sect.  1.  Endodonta,  Albers,  1850,  s.  str.  (-^-Pitya,  Pease,  not  Beck). 

Type:  ^. /atii^A>«a, F^russac (Hawaii). 

Subsect.  Ptychodon,  Ancey,  1891  {^Huttonella,  Suter,  not 
Pfeiffer, a ilfoomna,  Suter,  1891). 

Type:  P.  leioda,  Hutton. 

Sect  2.  Chabopa,  Albers,  1860  (^SimpUcaria,  Mousson,  MS.). 

Type :  C.  coma,  Gray. 

(a)  Subeect  Tbssbbabia.  Bott^r,  1881. 

Type:  T.  novoseelandica,  Pfeiffer. 

(6)  Subsect.  Absohbodomtjs,  Pilsbry,  1892  (=2%era,  Hutton, 
1884,  not  Stephens,  1831). 

Type :  A,  stipukOuSf  Reeve. 

Group  Pol3n;>lacogiiatha. 
Genus  Laoica  (Gray,  1849),  Pilsbry,  1892. 

Sect  L  Laoma,  Gray,  1849,  s.  str. 

l^rpe:  Z.  lemonias^  Ghray. 

Sect  2.  PmuxaNAXHUB,  Hutton,  1883. 

Type :  P.  Marian  Gray. 

We  can  now  proceed  to  the  investigation  of  the  Taamanian 
land-moUoscan  fauna.  Having  for  several  years  regarded  the 
Taamanian  Helices  as  nearly  allied  to  those  of  New  Zealand^ 
I  was  much  pleased  to  find  that  Mr.  H.  A.  Pilsbry  held  a 
similar  opinion  with  regard  to  Paiula^  Paryphania^  Bhytida^ 


Digitized  by 


Google 


64  Mr.  H.  Snter  an  the  Relation  between  the 

&c.  (*  Nautilus/  1892,  vi.  p.  57).  On  looking  through  my 
collection  of  Tasmanian  land-shells  I  f ortunatety  found  many 
specimens  containing  the  dried-np  animal,  and  these  I  decided 
to  sacrifice  to  enable  me  to  examine  the  dentition.  Moreover, 
a  short  time  «igo  Mr.  W.  L.  May  kindly  assisted  me  by  for- 
warding some  living  snails  from  Tasmania. 

In  giving  the  classification  of  some  of  the  Tasmanian 
land-shells,  I  wish  to  point  out  that  it  is  based  on  the  den- 
tition as  well  as  on  the  shell-characters.  The  descriptions 
and  figures  of  the  dentition  of  the  species  will  be  published 
occasionally.  The  dentition  of  the  following  thirty-two 
species  was  examined : — 

Genus  Flammulina  (v.  Mart.);  Suter. 
Sect.  Flammulina,  von  Martens,  s.  str. 

ri)  F.  JupgennaimiaB,  PeUerd.  (3)  F.  Luckmani,  Brazier. 

(2)  F.  ^tiens,  Cox, 

Sect.  Gbbontia,  Hutton. 

(4)  G.  albanensis,  Cox.  (10)  G.  tasmaniae,  Cox. 

(6)  G.  stanleyensis,  Petterd.  (11)  G.  subrogosa,  Brazier. 

(6)  G.  Legrandi,  Cox.  (12)  G.  Mathinnfla,  PeUerd. 

(7)  G.  MarchiannflB,  Cox.  (13)  G.  Macdonaldi,  Cox. 

(8)  G.  diemenensis.  Cox.  (14)  G.  Bassi,  Brazier. 

(9)  G.  gadenais.  Cox.  (16)  G.  tamarenflis,  Petterd. 

Sect  Phagubsa,  Hutton. 

(16)  P.  Savesi,  PeUerd.  (18)  P.  Hamiltoni,  Cox. 

(17)  P.  Stephensi,  Cox. 

Sect.  Allodiscus,  Pilsbry. 

(19)  A.  limula,  Cox. 

Sect.  Thalassohblix,  Pilabry. 

(20)  T.  Fordei,  Brazier. 

^Genus  Endodonta  (Albers),  Suter. 

Sect.  Ohaeiopa,  Albers. 

(21)  C.  andalba,  Beddome. 

Genus  Laoma  (Gray),  Pilsbry. 
Sect.  Phbixgnathus,  Hutton. 

(22)  P.  Weldii,  Temsottr  Woods,  (26)  P.  pictilis,  Tate. 

(23)  P.  cfiBsus,  Cox.  (27)  P.  pipaensis,  PeUerd. 

(24)  P.  Henryana,  PeUerd.  (28)  P.  Halli,  Cox. 

(25)  P.  fumeauxensis,  Petterd.  (29)  P.  Hobarti,  Cox. 

Genus  Bhytida,  Albers. 
(30)  R.  Sindairi,  Pfeiffer.  (31)  R.  ruga,  Cox. 

Genus  Bhenea,  Hutton. 
(32)  R.  nelBonensis,  Broader. 
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It  is  a  most  astonishing  fact  how  close  the  relation  between 
the  Tasmanian  and  New  Zealand  moUoscan  fauna  reallj 
is,  more  so  than  I  ever  anticipated.  Of  nine  sections  of 
the  genus  FlammuUna  occurring  in  New  Zealand,  five  are 
represented  in  Tasmania.  Most  remarkable  is  the  prepon- 
derance of  Gerontiay  a  section  represented  in  New  Zealand 
by  two  species  only,  and  of  PhrixgncUhus.  which  is  also  well 
represented  in  New  Zealand,  A  very  staking  feature  is  the 
almost  total  absence  of  Endodonta^  the  Polynesian  element, 
there  being  only  one  species  of  Endodonta.  s.  str.,  and  one  of 
Charopa  known  from  Tasmania.  Rhytiaa  is  more  abundant 
in  Tasmania^  whilst  Rhenea  is  represented  by  two  species  in 
each  country. 

With  regard  to  the  relation  between  the  land  moUuscan 
fauna  of  New  Zealand,  Tasmania,  and  South  Africa^  I 
do  not  know  much  at  present;  yet  the  little  knowledge 
available  seems  of  great  importance.  The  genus  jErope 
is  no  doubt  nearly  allied  to  Rhytida ;  but  the  most 
important  fact  has  been  brought  to  our  knowledge  by  the 
examination  of  the  dentition  and  part  of  the  animal  of 
Pdla  Burnupiy  M.  &  P.  The  authors  of  this  species  state 
that  it  is  of  allied  character  to  P.  bisculptaj  Benson,  the  type 
of  Pelktj  and  the  dentition  given  may  therefore  be  taken  as 
typical  for  the  section  or  genus.  I  have  studied  the  dentition 
of  most  of  the  New  Zealand  land  and  freshwater  shells,  and, 
as  shown  above,  of  a  good  many  from  Tasmania,  and  i 
may  therefore  be  allowed  to  give  my  opinion  as  to  the 
systematic  position  of  Pella  Burnupij  M.  &  P.,  and  Pdla 
generally.  I  have  not  the  slightest  doubt  that  it  must  be 
classed  under  Haplogona  next  to  FlammuUna. 

The  dentition  and  part  of  the  animal  which  I  was  able  to 
examine  closely  resemble  those  of  FlammuUna^  s.  str.,  and 
Oerontia  from  New  Zealand  and  Tasmania ;  and  I  think  that 
the  South- African  genus  Pella  belongs  to  the  Antarctic  mol- 
luscan  fauna,  which  no  doubt  dates  back  to  the  Cretaceous 
period  at  least. 

There  are  other  South-African  land-shells  which  seem 
to  me  to  be  more  or  less  closely  allied  to  forms  from  New 
Zealand,  and  I  hope  to  obtain  the  animals  for  examination. 

[With  regard  to  the  genus  Pdla^  as  alluded  to  in  the  above 
article,  we  would  refer  our  readers  to  the  remarks  made  by 
Mr.  Pilflbry  in  the  '  Manual  of  Conchology/  vol.  viii.  pp.  135  et  seq. — 
Bbb.  Ann.  Sf  Mag.  Nat.  Hist.'] 

Ann.  dc  Mag.  N.  Hist,  Ser.  6.  Vol.  xiii.  5 
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VII. — The  Anatomy  and  Description  of  a  new  Species  oj 
Arion.  By  Walter  E.  Collinge,  Mason  College, 
Birmingham. 

[Plate  V.  A.] 

In  July  last  I  received  from  Mr.  E.  W.  Swanton,  of  Bratton 
St.  Maur,  "Wincanton,  a  series  of  slugs  collected  on  a  lawn  at 
Wainsgrove,  Somersetshire,  amongst  which  I  noticed  a  small 
Ariony  which  I  informed  Mr.  Swanton  was  a  young  example 
of  Arion  empirtcoruniy  F^r.  On  a  closer  examination,  how- 
ever, I  was  struck  by  the  active  way  in  which  it  crawled 
about,  the  flatness  of  the  back,  and  the  manner  in  which  it 
elongated  itself.  After  a  few  days  it  was  killed  by  drowning, 
and  preserved  in  alcohol.  Not  until  now  have  I  been  able  to 
make  an  examination  of  it  internally,  and  it  is  at  once  e\rident, 
from  the  fully  developed  condition  of  the  generative  system, 
that  it  is  an  adult  slug,  and  from  the  morphology  of  the  same 
it  can  no  longer  be  referred  to  A,  einpiricorum. 

Although  I  am  acquainted  with  most  of  the  members  of 
this  genus  and  its  allies^  I  am  not  aware  of  any  species  that 
approach  at  all  near  to  the  one  described  below.  I  mention 
this  as,  being  described  from  only  a  single  example,  and 
collected  in  a  garden,  it  might  possibly  have  been  introduced 
in  the  roots  of  foreign  plants.  Mr.  Swanton  has  so  carefully 
worked  the  slug-fauna  of  Somersetshire,  that  I  am  somewhat 
surprised  he  has  not  met  with  this  species  before.  I  have 
examined  all  previous  consignments  of  small  Arions  which  he 
has  from  time  to  time  sent  me,  but  find  nothing  approaching 
it  amongst  them. 

Arion  ehngatus^  sp.  n.      (PL  V.  A.  figs.  1-4.) 

Head  and  tentacles  blackish,  the  latter  slightly  lighter  than 
the  head.  Centre  of  mantle  marked  with  a  pyriform  mass  of 
deep  black,  bounded  on  either  side  by  a  narrow  yellowish- 
grey  line,  below  by  a  deep  black  band  which  gradually  shades 
oflF  into  a  yellowish  grey.  Whole  of  dorsal  surface  a  deep 
black,  bounded,  like  the  mantle,  by  a  yellowish-grey  line, 
then  a  deep  black  band,  which  shades  off  into  a  yellowish 
•grev.  Foot-fringe  yellow,  with  sepia  lineoles.  Sole 
yellowish ;  lateral  planes  distinct  from  median  plane,  which 
lauer  is  marked  in  a  dendritic  manner  and  slightly  lighter  in 
colour.  Rugae  large  and  flat.  Respiratory  orifice  distinct. 
Keel  absent,  the  back  being  almost  flat.  Length  alive  24 
millim. ;  length  in  alcohol  15  millim.  ]  length  of  mantle  in 
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alcohol  5  millim. — Externally  the  slug  somewhat  resembles 
certain  young  forms  of  A.  emptricorumy  Fdr.,  and  forms  of 
A.  AortenstSy  F6v. ;  its  structure,  however,  is  very  different. 

Having  so  far  only  been  able  to  obtain  a  single  example,  I 
have  deferred  an  examination  of  anything  but  the  generative 
organs.  As  soon  as  further  specimens  come  to  hand  I  will 
describe  the  nervous  and  digestive  systems,  &c.,  which  seem 
interesting. 

There  are  two  vestibules,  an  upper  and  a  lower.  The 
lower  portion  of  the  vas  deferens — the  sperm-duct  (**  Patro- 
nenstrecke  ") — is  characterized  by  an  absence  of  any  ring-like 
swelling  at  its  lower  end,  a  feature  very  common  in  the  hor- 
tensis  group  of  Arions.  There  is  no  differentiation  between 
the  sperm-duct  and  the  vas  deferens,  the  one  gradually 
passing  into  the  other.  There  is  only  a  very  small  duct  to 
the  receptaculum  seminis,  which  is  an  elongated  sac-like 
body.  The  free  oviduct  is  exceedingly  large ;  it  passes  from 
the  upper  vestibule  as  a  broad  tube,  and  at  about  a  third  of 
its  length  dilates  into  a  sac-like  body,  and  is  then  continued 
for  a  short  distance  as  a  tube,  and  opens  into  a  pouch-like 
portion,  which  makes  a  turn  towards  the  upper  vestibule  and 
18  continued  as  a  broad  tube,  which  higher  up  becomes  con- 
stricted and  passes  into  the  oviduct  proper  as  a  fine  tube. 
Attached  to  the  base  of  the  pouch-like  portion  of  the  free 
oviduct  is  a  short  broad  retractor  muscle. 


EXPLANATION  OF  PLATE  V.  A. 

Fiff.  i.  Arion  eUmgatm, 

F^,  2.  Lower  portion  of  the  generative  organs. 

Fiff.  3.  Kugse  from  dorsal  sunace  of  the  body. 

Fiff.  4.  Portion  of  sole  of  foot,  showing  lateral  and  median  planes. 

Lp.  Lateral  plane  of  foot-sole.  r.m.  Retractor  muscle. 

l.v.  Lower  vestibule.  r.8,  Receptaculum  seminis. 

m,p.  Median  plane  of  foot-sole.  s.d.  Snerm-duct. 

ov.  Oviduct.  v,d.  Vas  deferens. 
pr.  Prostate. 


VIII. — Descriptions  of  Two  new  Species  of  Macroscelides. 
By  Oldfield  Thomas. 

In  attempting  to  determine  an  elephant-shrew  of  the  genus 
Macroscelides  brought  by  Dr.  J.  W.  Gregory  from  East 
Africa,  specimens  already  in  the  Museum  of  the  two  following 
species  have  been  re-examined  and  prove  to  need  description: — 
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Macroscelidea  fuscipesj  sp.  n. 

Most  nearly  allied  to  M.  brachyurtis^  Boo.*,  with  which  it 
agrees  in  size  and  proportions.  General  colour  above  deep 
rufons  chestnut,  sides  paler  rufous  ;  under  surface  white,  the 
hairs  slaty  grey  basally  as  usual.  Eyes  less  completely  sur- 
rounded by  white  than  usual,  the  white  superciliary  streak 
being  only  represented  by  an  isolated  spot  anteriorly,  while 
there  is  no  white  at  all  between  the  eye  and  ear,  the  fur  here 
being  pale  brown,  a  shade  lighter  than  the  general  colour  of 
the  head ;  the  white  streak  beneath  the  eye,  however,  runs 
along  the  whole  lower  border  of  the  orbit,  ending  below  the 

{posterior  canthus.  Lips  and  chin  white.  Ears  of  medium 
ength,  laid  forwards  in  a  spirit-specimen  they  just  reach  to 
the  anterior  canthus  of  the  eye :  metatragus  t  of  very  peculiar 
shape,  being  twisted  backwards  on  itself  almost  as  in  the 
Chiropterous  genus  Nycterisy  its  substance  much  thickened, 
so  that  it  is  almost  spherical;  anterior  and  outer  margins 
evenly  rounded,  posterior  sharply  and  angularly  concave;  its 
rounded  terminal  part  thinly  clothed  with  fine  scattered  hairs, 
almost  too  small  to  be  seen  without  a  lens. 

Proximal  portions  of  arms  and  legs  coloured  like  the  body  ; 
anterior  surface  of  wrists  and  uppersides  of  hands  and  feet 
soft  brownish  fawn. 

Tail  short,  thinly  haired ;  its  hairs  above  brown,  below 
white. 

Dimensions  of  the  type  (a  somewhat  immature  female  in 
spirit) : — 

Head  and  body  102  millim. ;  tail  76 ;  hind  foot  27 ;  ear 
from  notch  19. 

Skull :  basal  length  30,  greatest  breadth  17*3,  interorbital 
breadth  5*6. 

Hob.  N'doruma,  Niam-Niam  country  (about  5°  N.  and 
27°  30^  E.) .    Coll.  F.  Bohndorff. 

Type:  B.  M.  no.  84.  5.  1.6. 

Although  the  only  specimen  of  this  species  is  young, 
having  still  its  milk-dentition  in  place,  its  characters  are  so 
well  marked  that  I  have  little  hesitation  in  describing  it  as 
new.     By  its  short  feet  and  tail  it  is  readily  separated  from 

•  J.  Sci.  Lisb.  ix.  p.  27, 1882 ;  (2)  i.  p.  24, 1889. 

t  Bv  this  name,  as  in  the  *  Catalogue  of  Marsupials,*  I  designate  the 
small  fleshy  or  membranous  protuberance  placed  within  the  concavity  of 
the  ear-conch.  It  is  probaoly  homologous  to  what  is  generally  called 
the  "  tragus  '*  in  the  Chiroptera ;  but  as  it  certainly  does  not  correspond 
in  position  with  the  human  tragus,  I  prefer  now,  as  then,  without  pre- 
judging the  case  of  the  bats,  to  use  in  other  instances  a  name  which  does 
not  suggest  an  incorrect  homology. 


Digitized  by  VjOOQ IC 


Species  of  MsicroQceliies,  69 

all  other  species  except  M,  hrachyurus ;  and  from  this,  to 
which  it  is  no  doubt  most  nearly  allied,  it  differs  in  its  pecu- 
Karly  twisted  and  more  thickened  metatragus,  its  richer 
rufous  coloration,  its  less  white-ringed  eyes,  and  in  its 
brownish  hands  and  feet,  M,  hrachyurus  (like  all  the  other 
species  of  the  genus)  having  the  latter  pure  white. 

Macroscelides  pulchevy  sp.  n. 

Most  nearly  allied  to  M.  rufescens  *,  Pet.,  to  which  I 
doubtfully  referred  it  in  1890 1*  hut  distinguished  by  its  much 
greyer  and  less  rufous  coloration.  General  colour  of  head 
and  body  soft  fawn-grey,  rather  more  rufous  in  the  nuchal 
rep^ion,  darker  along  the  centre  of  the  back,  paler  along  the 
sides,  altogether  not  very  dissimilar  to  that  shown  in  the 
plate  given  by  Huet  of  his  M.  RevoiliX'  Arrangement  of 
eye-markings  much  as  in  M.  rufescens^  but  the  superciliary 
line  is  partially  interrupted  posteriorly,  while  the  fur  at  the 
large  postero-inferior  interruption  is  nearly  black  instead  of 
rufous.  A  large  patch  at  the  back  of  each  ear  pale  rufous. 
Metatragus  apparently  as  in  M.  rufescens^  t.  e.  thin  and  mem- 
branous, about  as  long  as  broad,  with  evenly  rounded  margins ; 
but  without  spirit-specimens  an  exact  description  is  not 
possible.  Outer  surface  of  ears  brownish  fawn.  Whole 
under  surface  of  body  pure  white,  the  bases  of  the  hairs  grey. 
A  prominent  gland  present  in  the  sternal  region.  Upper 
surfaces  of  hands  and  feet  also  pure  white.  Tail  long, 
brownish  above,  whitish  below. 

Skull  and  dentition  apparently  auite  as  in  M,  rujescensy 
except  that  the  upper  canines  ana  anterior  premolars  are 
slenderer  and  less  distinctly  bicuspid ;  without  further  mate- 
rial, however,  I  am  not  able  to  say  whether  even  this 
difference  may  not  be  due  to  age. 

Dimensions  of  the  type  (an  adult  skin,  female)  : — 

Head  and  body  125  millim.  § ;  tail  108 ;  hind  foot 
(approximate)  31. 

Skull :  nasals,  length  12*2 ;  interorbital  breadth  6*2 ; 
palate,- length  18*2  ;  length  of  upper  tooth-row  17*5,  of  lower 
ditto  16, 

Bob,  Usambiro,  south  of  the  Victoria  Nyanza.  Collected 
and  presented  by  Emin  Pasha. 

Type:  B,  M.  no.  90.  6.  8.  10. 

♦  MB.  Ak.  Berl.  1878,  p.  198,  pi.  i. 
tP.Z.  S.1890,p.446. 

t  Revoil's  *Faune  et  Flore  des  Pays  gomali,'  pi.  i.,  1882. 
{  Emin  giyes,  as  the  dimensions  in  the  flesh,  *^  Total  length  251 ;  tail 
110  millim/' 
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Emin  says  of  this  animal : — "  Iride  nigerrima.  This  single 
specimen  found  among  the  high  dry  grasses.  Runs  like  a 
(rerbille.    Native  name  '  Gosso/  " 

Further  examination  has  convinced  me  that  my  reference 
of  this  specimen  to  M,  rufescens  was  incorrect,  and  that  the 
considerable  difference  in  the  general  body-colour  is  of  suflS- 
cient  importance  to  distinguish  the  two  forms. 

Dr.  Gregory's  specimen  of  MacroscelideSj  above  referred  to, 
obtained  by  him  at  Kibwezi,  British  East  Africa,  is  itself  of 
some  interest,  as,  occurring  in  the  neighbourhood  of  the 
original  locality  of  M.  rufescens^  it  differs  from  that  animal 
in  being  of  a  uniform  dirty  slate-colour  below,  with  nearly 
or  quite  obsolete  face-markings,  and  of  a  generally  much 
darker  tone  of  colour.  In  all  other  respects,  however,  it 
appears  to  be  identical,  and  I  am  therefore  disposed  to 
consider  it  as  being  possibly  a  melanistic  example  of  M.  rufes^ 
censj  as  its  coloration  seems  so  abnormal.  Should  this  prove 
to  be  the  case,  it  increases  the  probability,  already  suggested 
by  Huet  *,  that  Peters's  M.  fuscusy  coloured  somewhat  simi- 
larly, is  also  founded  on  a  melanistic  individual  of  the  ordinary 
Mozambique  form.  The  dental  peculiarities  of  M.JuscuSy  as 
described  hj  Peters,  seem  merely  to  be  due  to  his  having 
mistaken  milk  for  permanent  teeth. 


IX. — On  a  new  Species  of  Armadillo  from  Bolivia. 
By  Oldfield  Thomas. 

The  British  Museum  owes  to  the  kindness  of  the  well-known 
naturalist  Prof.  W.  Nation,  of  Lima,  a  specimen  of  an  arma- 
dillo belonging  to  the  restricted  genus  DasypuSy  but  not  refer- 
able to  any  of  the  previously  known  species  of  the  genus. 
I  would  propose  to  term  it,  in  honour  of  its  donor, 

Dasypus  Nationiy  sp.  n. 

Intermediate  in  size  between  /).  villosus,  Desm.,  and 
D.  vellerosus,  Gray  t,  to  the  latter  of  which  it  is  probably 
most  nearly  allied.  Cephalic  shield  very  broad  and  short, 
its  breadth  slightly  exceeding  its  length;  its  scales  pro- 
portionally  large,   smooth,  and  but   little   sculptured,  their 

♦  r.  c.  p.  10. 

t  p.  Z.  S.  1866,  p.  876,  pi.  xviii.  (animal) ;  fland-L  Edentates,  p.  19, 
pi.  V.  figs.  1  &  2  (slrull)  (1873). 
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number  just  about  100:  first  nuchal  row  consisting  of  11 
scales  and  extending  quite  from  ear  to  ear ;  second  row,  as 
usual,  forming  a  complete  collar  extending  from  shoulder  to 
shoulder  and  consisting  of  28  scales.  Fixed  shoulder-shield 
consisting  of  three  rows  in  the  centre,  the  middle  one  of 
which  divides  laterally  into  four  or  five.  Number  of  rows 
behind  this  to  the  tail  18,  of  which  8  or  9  appear  to  be 
movable.  Central  scale  of  the  seventh  row  from  the  end 
perforated.     Fifth  body-row  consisting  of  39  scales. 

Carapace  thinly  clothed  with  long  scattered  hairs,  from  I 
to  3  inches  in  length,  of  a  pure  white  colour.  Underneath 
and  between  these  there  are  shorter  and  more  numerous  brown 
hairs,  which,  on  the  medial  line  of  the  back  and  on  the  pelvic 
shield,  are  in  the  majority,  while  on  the  flanks  the  longer 
white  hairs  are  most  numerous.  Limbs  and  belly  thinly 
clothed  with  whitish  or  pale  brownish  hairs. 

Ears  naked,  black,  somewhat  elongate,  their  length  about 
equal  to  half  that  of  the  cephalic  shield.  Tail  imperfect,  its 
proximal  portion  very  thinly  haired,  almost  naked. 

Skull  only  represented  by  the  muzzle,  but  this,  like  the 
cephalic  shield,  is  of  unusual  proportionate  breadth ;  nasals 
large,  boldly  expanded  in  their  posterior  half.  Anterior 
tooth,  as  in  typical  Dasypus^  implanted  in  the  premaxilla, 
just  anterior  to  the  suture. 

Dimensions  of  the  type  (an  adult  skin) : — 

Head  and  body,  length  in  a  straight  line  268  millim.,  over 
the  curves  350;  cephalic  shield,  length  60,  breadth  in  a 
straight  line  61,  over  the  curve  71 ;  transverse  length  of  first 
nuchal  band  (straight)  47 ;  ear-length  (approximate)  30 : 
length  of  middle  body-band,  following  the  curve,  230 ;  hina 
foot,  length  without  claws  (approximate)  52. 

Skull :  nasals,  length  26*3,  breadth  anteriorly  7,  at  nar- 
rowest point  6'1,  at  broadest  point  12*6;  breadth  of  anterior 
nasal  opening  8'4 ;  anterior  tooth,  distance  from  nasal 
opening  9;  breadth  of  palate  between  anterior  maxillary 
teeth  7-6. 

Hah.  Orujo,  Bolivia. 

This  new  species  difiers;from  Z>.  vellerostis  in  its  con- 
siderably larger  size,  mueh'^broader  cephalic  shield,  longer 
ears,  less  amount  of  hairiness,  and,  in  the  skull,  in  the  much 
broader  muzzle  and  nasal  opening  and  in  the  larger  and 
(posteriorly)  more  widely  expanded  nasals.  All  these 
characters,  and  its  equally  inferior  size,  will  also  readily 
separate  it  from  the  common  hairy  armadillo,  D.  villosits. 

One  other  described  species  needs   some  reference  here, 
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namely  Fitzinger's  ^^  Cryptophractus  bremrostris  ^^  *  (later 
Dasyphractvs  brevtrostris  f),  said  in  one  place  to  come  from 
Chili  and  in  another  from  Bolivia,  and  wnich,  although  the 
describer  himself  considered  it  the  same  as  D.  veUerosuSy 
might  have  been  really  the  present  form.  The  type  of  the 
species  was  at  one  time  in  the  Vienna  Museum ;  but  my 
friend  Dr.  von  Lorenz  kindly  informs  me  that  it  is  no  longer 
there,  and  we  are  therefore  reduced  to  Fitzinger's  description. 
Apart  from  his  own  recognition  of  its  identity  with  D.  velle- 
rosus  (over  which  he  unjustifiably  claims  priority),  this 
description,  and  especially  the  dimensions  given,  prove  con- 
clusively that  it  really  was  the  smaller  southern  form,  of 
which  the  British  Museum,  besides  the  type  from  Santa  Cruz 
de  la  Sierra,  Bolivia,  possesses  an  immature  example  from 
Chili.  We  may  therefore  dismiss  the  name  brevtrostris  as 
altogether  synonymous  with  veUerosus. 


X. — A  small  ContrtbtUion  to  our  Knowledge  of  the  Scorpions 
of  India.  By  R.  I.  PocoCK,  of  the  British  Museum 
(Natural  History). 

Family  ScorpionidsB. 

Scorpio  benffalensis  (C.  Koch). 

Since  giving  a  few  brief  notes  about  this  scorpion  in  my 
paper  upon  the  Indian  species  of  Scorpions  (J.  Bombay  Nat. 
Hist.  Soc.  vol.  viii.),  I  have  come  across  three  other  examples 
of  this  species,  which  show  that  it  attains  to  a  greater  size  than 
C.  Koch's  type.  These  specimens  are  of  a  very  deep  green 
throughout.  The  following  measurements  will  show  the 
dimensions  and  the  sexual  characters  of  two  of  the  speci- 
mens : — 

?  .—Total  length  127  millim.,  of  carapace  19,  of  tail  63 ; 
length  of  palp  71,  of  hand-back  15,  of  movable  digit  19; 
width  of  hand  15,  of  brachium  7*8. 

cf . — Total  length  113  millim.,  of  carapace  16'5,  of  tail  60, 
of  palp  79,  of  hand-back  16,  of  movable  digit  19-5 ;  width  of 
hand  12,  of  brachium  7. 

*  SB.  Ak.  Wien,  xlii.  p.  384,  1861  (descr.  nulla). 
t  Op.  cit  Ixiv.  Abth.  i.  p.  264, 1871  (descr.  orig.)- 
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Scorpio  ccesary  C.  Koch. 

The  specimen  ticketed  "  Ceylon  "  in  the  Museum  collection, 
which  I  identified  in  the  'Bombay  Journal ,' vol.  viii.,  as  >S.ccpsar, 
proves  to  be  an  aberrant  example  of  8,  africanus  (Linn.). 
The  locality  Ceylon,  which  I  have  very  little  doubt  is  erro- 
neons,  put  me  oflF  the  track  of  its  accurate  determination. 

Two  other  scorpions  in  the  collection,  which  I  now  refer 
to  S.  ccesar^  are  nearly  related  to  S.  megacephalusy  but  may 
be  recognized  from  it  by  having  the  hand  wider,  more  convex 
above,  and  with  its  inner  edge  much  more  strongly  convex  ; 
moreover,  the  keels  of  the  tail  are  strongly  denticulate,  very 
much  as  in  S.  bengalensis. 

The  two  examples  give  the  following  measurements  in 
millimetres : — 

(J  (in  alcohol). — Total  length  about  125,  of  carapace  18, 
of  tail  63;  width  of  brachium  7*5,  of  manus  17*8;  length  of 
hand-back  13,  of  movable  digit  19. 

?  (dry). — Total  length  91,  of  carapace  15*5,  of  tail  52 ; 
width  of  brachium  6,  of  manus  15 ;  length  of  hand-back  10*5, 
of  movable  digit  15. 

Judging  from  these  two  specimens,  both  of  which  are  from 
Ceylon,  the  sexes  do  not  differ  appreciably  with  regard  to 
length  of  tail  or  of  palpi. 

Scorpio  Phipsoniy  Pocock. 

Scorpio  Phipsonif  Pocock,  Joum.  Bombay  Nat.  Hist.  Soc.  viii.  pp.  307- 
809. 

This  species  attains  a  far  larger  size  than  I  suspected  when 
describing  it.  Since  that  time  the  Museum  has  received 
several  examples  from  India  (Miss  Emma  Phipson's  collec- 
tion) and  one  from  the  Bombay  Presidency  presented  by 
Mr.  N.  Masterman.  The  largest  of  these  examples  (a  male) 
measures  about  140  millim.,  of  which  the  carapace  is  20  and 
the  tail  72,  while  the  largest  female  measures  (with  the  abdo- 
men distended)  about  138  millim.,  the  carapace  being  19  and 
the  tail  63  ;  in  the  male  the  palpi  are  very  long,  measuring 
about  90  millim.,  of  which  the  brachium  is  22*5,  the  hand- 
back  19,  and  the  movable  digit  21,  while  the  width  of  the 
hand  is  15*5.  In  the  female  the  palp  is  only  67,  the  brachium 
being  15,  the  hand-back  14*2,  and  the  movable  digit  19,  while 
the  width  of  the  hand  is  16. 

This  species  may  be  readily  distinguished  from  8.  mega^ 
cephalus  of  C.  Koch  by  having  the  upper  surface  of  the  hand 
considerably  more  convex,  the  area  above  the  keel  being 
vertical,  the  inner  border  also  more  convex,  and  the  posterior 
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lobe  much  less  strongly  produced ;  also  there  is  not  such  an 
elongate  space  on  the  proximal  side  of  the  first  pectinal  tooth 
as  is  seen  in  '&  megacephalitSy  the  superior  caudal  keels  are 
much  more  granular,  the  vesicle  is  less  globular,  and  the 
aculeus  more  abruptly  curved  in  its  distal  half;  and,  lastly, 
although  I  have  seen  nineteen  specimens  of  8.  megacephalusj 
mostly  from  Ceylon,  eight  of  which  are  males  varying  in 
length  from  about  95  to  122  millim.,  yet  none  of  them  present 
any  very  marked  elongation  of  the  palpi ;  whereas  of  8.  Phip- 
8oni  I  have  seen  in  the  Museum  collection  eleven  specimens, 
six  of  which  are  males  varying  in  length  from  92  to  about 
190  millim.,  and  they  all  present  that  elongation  of  the  palpi 
that  has  been  described. 

Immature  specimens  of  the  two  species  now  under  dis- 
cussion are,  as  might  be  expected,  very  difficult  to  recognize 
from  each  other ;  and  in  my  diagnosis  of  the  species  I  men- 
tioned two  specimens  in  the  Museum  collection  from  Madras, 
which  I  now  believe  to  be  referable  to  8.  megacepkalus  of 
C.  Koch. 

8corpio  latimanuSy  sp.  n. 

Colour  castaneous,  with  yellow  legs. 

Carapace  finely  granular  laterally,  the  frontal  lobes  sub- 
granular  and  wrinkled;  the  anterior  excision  very  shallow 
and  the  lobes  consequently  rather  squared,  almost  as  in 
Micephonus,  longer  than  the  first  two  caudal  segments  and 
half  the  third. 

Tergites  mostly  smooth  and  polished,  weakly  granular  at 
the  sides,  the  last  more  coarsely  granular  laterally,  but  scarcely 
carinate. 

Sternites  smooth  and  polished,  the  last  furnished  with  four 
distinct  smooth  keels. 

Tail  short,  only  a  little  more  than  three  times  the  length 
of  the  carapace,  posteriorly  narrowed,  the  first  segment  one 
third  wider  than  the  fifth  (6:4) ;  the  third  segment  as  long 
as  wide,  the  fifth  twice  as  long  as  wide;  the  superior  keels  of 
segments  1  to  4  smooth,  subcrenulate  on  the  fourth,  the  infe- 
rior keels  well  developed  and  also  smooth,  although  roughened 
with  punctures  on  the  fourth,  those  on  the  first  seffment  as 
strong  as  those  on  the  second ;  fifth  segment  with  its  upper 
keels  weaklv  denticulate ;  vesicle  wider  than  the  fifth  seg- 
ment, serially  granular  beneath  (aculeus  fractured).  The 
terminal  fang  of  the  immovable  digit  of  the  cheliceras  very 
long. 

Jralpi  robust ;  humerus  granular  and  convex  above,  denti- 
culate in  front ;  hrachium  smooth,  subcostate,  not  granular ; 
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manus  very  wide,  as  wide  as  long,  its  inner  border  strongly 
arched,  the  inflation  beginning  abruptly  at  the  base  of  the 
immovable  finger,  so  that  the  angle  thus  made  is  scarcely 
larger  than  a  right  angle ;  the  inner  edge  denticulate  in  front, 
smooth  behind;  the  upper  surface  strongly  convex  exter- 
nally, where  it  rises  vertically  from  the  keel  of  the  hand-back, 
covered  with  low  anastomosing  ridges  and  tubercles,  which 
show  a  strong  tendency  to  run  into  longitudinal  crests  in  the 
external  half  of  the  hand;  lower  surface  nearly  smooth ;  length 
of  the  hand-back  much  less  than  that  of  the  movable  digit 
and  much  less  than  the  width  of  the  hand,  which  is  a  little 
less  than  the  length  of  the  movable  digit ;  the  immovable 
digit  with  a  very  distinct  smooth  keel  upon  it. 

Legs  almost  entirely  smooth,  the  spines  on  the  feet  of  the 
two  posterior  pairs  4  or  5  in  number  on  each  side. 

Pectines  with  15  teeth  on  each  side. 

Genital  operculum  elongate,  cordate. 

Measurements  in  millimetres.  —  Total  length  (without 
aculeus)  72,  of  carapace  12*8,  of  tail-segments  1-5  30*5 ; 
width  of  brachium  4*6,  of  manus  11  "5 ;  length  of  hand-back 
7'8,  of  movable  digit  12. 

A  single  dried  (probably  male)  specimen,  unknown  locality. 

This  species  is  so  well  marked  tnat,  in  spite  of  the  absence 
of  locality,  I  have  not  hesitated  to  describe  it.  Its  most 
noticeable  features  are — (1)  A  very  shallow  median  excision 
and  truncate  frontal  lobes  on  the  carapace  ;  (2)  the  presence 
of  four  distinct  keels  on  the  last  abdominal  stemite  ;  (3)  the 
conspicuousness  of  the  anterior  inferior  caudal  keels  ;  (4)  the 
very  wide  hand,  with  vertical  external  surface  and  very  widely 
rounded  inner  edge. 

N.B. — Since  the  above  was  written  the  Museum  has  ac- 
quired from  Mr.  F.  Moore  a  small  collection  of  scorpions, 
which,  in  addition  to  the  types  of  Scorpions  tenuicauda  and 
Ckcerilus  insignis^  contains  a  small  (probably  female)  example 
of  a  Scorpio  which  appears  to  be  referable  to  this  species 
and  is  tidketed  "  N.  India."  This  specimen  agrees  closely 
with  the  type  in  most  of  its  features,  but  the  carapace  is  more 
deeply  and  more  characteristically  excavated  mesially  and 
the  last  abdominal  stemite  is  less  conspicuously  keeled. 
Moreover,  the  genital  operculum  is  not  posteriorly  elongate, 
and  there  are  12-13  pectinal  teeth. 

Scorpio  gravimanusy  sp.  n. 

(J .   Colour  ferruginous,  legs  piceous. 

Carapace  as  long  as  caudal  segments  1  -f  2  + J  of  3,  smooth 
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above,   weakly    granular    laterally,    the    anterior    excision 

normally  strong,  with  the  triangular  piece  at  the  apex  of  it ; 

distance  between  the  anterior  and  median  lateral  eyes  greater 

than  that  between  the  median  and  posterior. 

Tergites  weakly  granular  posteriorly  and  laterally,  the  last 

with  two  nearly  obsolete  granular  keels  on  each  side. 
Stermtes  smooth,  the  last  only  very  obsoletely  carinate. 
Tail  about  three  and  a  half  times  the  length  of  the  cara- 
pace, robust,  the  sides  of  the  segments  convex  in  outline,  the 
second  segment  as  long  as  wide,  the  third  longer  than  wide ; 
in  segments  1-4  the  superior  keels  are  weakly  granular,  more 
strongly  so  on  the  fourth ;   the  supero-lateral  keel  merely 
subcrenulate  ;    the  inferior  keels  smooth,  roughened  with 
punctures,  these  keels  on   the  first  and    second   segments 
strongly  and  equally  developed,  the  superior  and  the  lateral 
intercarinal  space  weakly  granular;  the  fifth  segment  with 
denticulate  interior  keels  and  the  posterior  lateral  tooth  very 
strong,  the  upper  surface  granular  at  the    sides;    vesicle 
narrower  and  lower  than  the  fifth  segment,  not  very  robust, 
serially  denticulate  beneath. 

Palpi. — Humerus  lightly  convex  and  sparsely  granular 
above,  the  anterior  and  posterior  keels  strong  ana  granular,^ 
the  lower  and  posterior  surfaces  smooth,  the  posterior-inferior 
keel  weak ;  brachium  smooth,  except  for  a  few  small  granules 
in  front,  longitudinally  costate ;  manus  large,  nearly  the  same 
shape  as  in  S.  megacephaluSy  but  with  its  inner  border  a  little 
more  convex  and  almost  entirely  smooth,  the  angle  formed  by 
the  meeting  of  the  inner  border  of  the  hand  and  of  the 
immovable  digit  very  obtuse  and  nearly  evenly  rounded,  the 
upper  surface  evenly  convex  from  the  keel  of  the  hand-back 
to  the  inner  edge,  the  area  above  the  keel  of  the  hand-back 
sloping  and  not  vertical  when  the  hand  is  normally  at  rest ; 
the  upper  surface  covered  with  low,  often  anastomosing 
tubercles,  which  form  four  smooth  keels,  three  of  which 
emanate  from  the  immovable  digit;  the  inner  edge  of  the 
hand  at  the  base  of  the  immovable  digit  is  raised  into  a 
distinct  smooth  crest ;  the  width  of  the  base  of  the  immovable 
digit  equal  to  nearly  half  its  length;  the  movable  digit 
shorter  than  the  length  of  the  hand,  but  a  little  greater  than 
its  width ;  the  length  of  the  hand-back  much  less  than  the 
greatest  width  of  the  hand,  but  greater  than  the  least  width, 
i.  e.  at  the  base  of  the  digits. 

Leas  almost  entirely  smooth,  femora  of  the  fourth  pair  very 
weakly  granular ;  the  feet  with  5-4  spines  below. 

Pectines  with  13-14  teeth ;  the  basal  intermediate  lamella 
not  elongate,  so  as  to  leave  a  long  space  between  the  point 
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where  the  teeth  begin  and  the  pomt  of  attachment  of  the 
pecten. 

Measurements  in  millimetres. — Total  length  100,  of  cara- 
pace 17,  of  tail  53*5 ;  length  of  first  segment  6,  of  fifth  12'5 ; 
width  of  first  7*3,  of  fifth  5,  of  vesicle  4*6 ;  width  of  brachium 
5*7,  of  manas  14*5 ;  length  of  hand-back  12*5,  of  movable 
digit  15-5. 

A  single  male  example  from  Ceylon  {R.  Templeton) . 

In  addition  to  the  specimen  described  above,  there  is  a 
second  in  the  Museam  collection  ticketed  "  India."  It  is  a 
female^  and  is  rather  smaller  than  the  male.  The  total  length 
is  89  millim.,  of  which  the  tail  is  only  40  and  the  carapace 
13 ;  the  vesicle  is  mach  narrower  than  the  fifth  caadal  seg- 
ment (3  :  4).  The  manos  has  the  same  form  as  in  the  male, 
but  the  "  ribs  "  are  less  pronounced. 

This  species  is  most  nearly  allied  to  S,  megacephalus.  It 
may  be  recognized  by  the  form  and  structure  of  the  hand,  by 
the  relatively  shorter  space  between  the  point  of  attachment 
of  the  pectines  and  the  commencement  of  the  teeth,  the  less 
globular  vesicle,  &c. 

Family  lurida. 
Scorpiops  tenuioauday  sp.  n. 

?  .  Colour  blackish  chestnut,  hands  redder;  vesicle  and 
tarsi  pale. 

Carapace  longer  than  the  first  three  caudal  segments,  flat, 
finely  granular,  the  longitudinal  groove  in  front  of  the  ocular 
tubercle  very  shallow  and  not  laterally  carinate ;  the  anterior 
edge  subtubercular ;  the  ocular  tubercle  polished,  smooth,  the 
distance  between  the  eyes  equal  to  about  twice  a  diameter ; 
the  posterior  eye  of  the  lateral  series  the  smallest. 

Tergites  nearly  smooth,  at  most  coriaceous  or  minutely 
granular,  with  a  smooth  median  crest;  the  last  with  four 
anteriorly  abbreviated,  finely  granular  keels. 

Stemites  smooth,  the  last  obsoletely  costate  posteriorly. 

Tail  only  two  and  a  half  times  the  length  of  the  carapace, 
posteriorly  narrowed,  the  segments  increasing  in  length 
posteriorly,  the  fifth  as  long  as  the  third  and  the  fourth,  the 
second  about  as  wide  as  long,  the  first  with  10  keels,  the 
second  with  8  ;  the  inferior  keels  smooth  on  the  first  segment 
and  becoming  progressively  more  and  more  granular  towards 
the  fourth ;  the  superior  and  superior-lateral  keels  finely  den- 
ticulate, the  former  terminating  behind  in  a  spiniform  tooth 
upon  the  second,  third,  and  fourth  segments,  the  intercarinal 
spaces  finely  granular ;  the  fifth  segment  with  its  upper  sur- 
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face  nearly  flat  and  its  edges  squared,  and  the  median  lateral 
keel  almost  smooth  and  the  inferior  keels  weakly  granular ; 
vesicle  smooth,  flat  above,  convex  below,  as  wide  as  the  fifth 
segment  and  a  trifle  higher ;  aculeus  short,  stout  at  the  base, 
lightly  curved  in  its  distal  half. 

Palpi  longish,  flat;  the  hutnertis  covered  with  granules 
above,  much  more  finely  granular  below,  the  keels  coarsely 
granular,  the  anterior  surface  with  a  median  granular  keel 
extending  throughout  its  length  ;  brachium  granular,  like  the 
humerus,  with  a  strong  spine  on  its  anterior  surface  and  a 
smaller  one  above  it ;  a  series  of  12  pores  on  its  lower  surface ; 
hand  not  twice  as  thick  as  the  brachium,  the  upper  surface 
covered  with  a  reticulated  pattern  of  fine  granules,  the  keels 
which  bound  this  surface  distinctly  granular,  the  anterior 
surface  finely  granular,  the  rest  of  it  coriaceous,  the  keels 
bounding  the  hand-back  granular ;  the  movable  digit  shorter 
than  the  hand-back. 

Legs  finely  granular  externally. 

Sternum  of  cephalothorax  flat  and  about  as  wide  as  long. 

Pectines  short,  with  6-7  teeth. 

(J .  Carapace  as  long  as  the  first  three  segments  of  the 
tail  and  about  one  third  of  the  length  of  the  whole  tail. 

Vesicle  larger,  thicker  than  the  fifth  and  almost  as  thick  as 
the  second  segment,  and  higher  than  any  of  the  segments. 

Palpi  verj  long  and  slender  {cf.  measurements),  the 
movable  digit  with  a  tooth  in  the  proidmal  half  of  its  length, 
the  immovable  correspondingly  notched. 

Pectines  larger,  witn  longer  teeth. 

Measurements  of  ?  . — Total  length  36  millim. ;  leneth  of 
carapace  6,  of  tail  16,  of  its  fifth  segment  4*2,  of  vesicle  and 
aculeus  4 ;  width  of  first  segment  2,  of  fifth  1*3 ;  length  of 
humerus  5*8,  of  brachium  6,  of  hand-back  6*8,  of  movable 
digit  6*5 ;  width  of  hand  4,  of  brachium  2*5. 

(J . — Total  length  38  millim. ;  length  of  carapace  5*8,  of 
tail  17*5,  of  its  fifth  segment  4*5,  of  vesicle  and  aculeus  5,  of 
humerus  7,  of  brachium  6,  of  hand-back  7*2,  of  movable 
digit  5*5 ;  width  of  hand  3,  of  brachium  2*2. 

Loc.  Deccan  (India). 

This  species  is  very  distinct  from  all  the  known  species  of 
the  genus  in  its  strong  superficial  resemblance  to  Euscorpius 
or  Hormurus.  It  is,  however,  a  genuine  Scorpiops ;  the  only 
characters  in  which  it  appears  to  differ  from  the  rest  of  this 
genus  are  merely  connected  with  the  flatness  of  its  build,  and 
are  not,  to  my  mind,  of  generic  importance. 
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Scorpiops  leptochirusy  Pocock. 

This  species,  described  on  pp.  325-326  of  the  October 
namber  of  the  *  Annals/  was  based  upon  a  single  female 
example,  for  which  no  locality  could  be  assigned.  I  am  glad 
therefore  to  be  able  to  supplement  my  original  description  by 
adding  that,  in  Mr.  Moore  s  collection,  to  which  reference  has 
already  been  made,  there  are  two  examples  of  this  species. 
One  of  them,  a  female  ticketed  "N.E.  Bengal,"  closely 
resembles  the  type,  except  that  it  is  a  little  smaller  (about 
40  millim.) ;  but  the  other,  a  male  from  Assam,  has  the  palpi 
very  elongate,  as  the  following  measurements  with  reference 
to  the  carapace  will  show  : — 

Length  of  carapace  6*5  millim.,  of  humerus  7,  of 
brachium  7,  of  hand-back  7'3,  of  movable  digit  7. 

Chcerilus  margaritatuSy  sp.  n. 

Colour  pale  (probably  faded) ;  the  trunk,  legs,  and  tail 
brownish  yellow,  at  most  obscurely  mottled  with  darker  tints ; 
palpi  redder,  with  the  digits  and  the  keels  blackish. 

Clothed,  especially  on  the  appendages,  with  white  longish 
hairs. 

Carapace  as  long  as  the  first  two  segments  and  half  the 
third,  posteriorly  and  laterally  rather  sparsely  studded  with 
round  shining  tubercles;  the  keel,  which  runs  posteriorly 
from  the  lateral  eyes,  weak ;  the  interocular  area  tubercular 
anteriorly ;  the  space  between  the  median  eyes  a  little  larger 
than  a  diameter;  the  space  between  the  lateral  eyes  only 
about  half  a  diameter. 

Tergites  studded  rather  irregularly  and  closely  with 
rounded  shining  tubercles,  without  a  trace  of  keels ;  the  last, 
however,  with  the  inferior  lateral  keel  conspicuous. 

Tail  about  four  times  the  length  of  the  carapace,  narrowed 
posteriorly  ;  the  first  segment  considerably,  the  second  a 
little  wider  than  long,  the  third  as  wide  as  long,  the  fifth  two 
and  a  half  times  as  long  as  wide,  as  long  as  the  carapace,  a 
trifle  longer  than  the  third  and  fourth  segments ;  segments  1-4 
furnished  with  8  keels ;  a  trace  of  the  median  lateral  on  the 
first,  the  inferior  keels  of  the  first  weakly  granular,  of  the 
second  more  strongly  so,  of  the  fourth  denticulate ;  the  rest 
of  the  keels  coarsely  granular  or  tubercular ;  the  lateral  inter- 
carinal  space  tubercular,  the  other  intercarinal  spaces  smooth 
or  only  weakly  granular ;  the  fifth  segment  flat  above,  with 
squared,  coarsely  granular  edges;  the  median  lateral  keel 
large,  the  inferior  keels  denticulate,  the  median  posteriorly 
bifid,  the  intercarinal  spaces  studded  irregularly  and  sparsely 
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with  rounded  granules ;  the  anal  border  elevated  and  den- 
ticulated, the  superior  tooth  enlarged.  Vesicle  large^  wider 
than  the  fifth  semnent,  its  height  greater  than  the  height  of 
any  of  the  caudal  segments,  smooth,  except  for  a  few  granules 
below ;  aculeus  about  half  the  length  of  the  vesicle,  slightly 
curved  at  the  apex,  its  distal  half  rather  sharply  marked  oflf 
from  the  basal. 

Chelicerce  finely  granular  above. 

Palpi, — Humerus  smooth  behind,  granular  below,  more 
coarsely  granular  above,  tubercular  in  front,  the  two  anterior 
keels  conspicuous;  brachium  furnished  with  5  distinct 
granular  keels,  the  superior-anterior  keel  strong,  the  inferior- 
anterior  denticulate,  the  anterior  surface  furnished  above 
basally  with  a  denticulate  crest,  studded  with  rounded  granules 
below  ;  manus  not  widely  rounded  and  posteriorly  produced 
internally,  not  twice  as  wide  as  the  brachium,  strongly 
convex  from  the  keel  of  the  hand-back  to  the  inner  edge, 
furnished  with  7  strong,  thickly  and  rather  coarsely  granular 
keels,  and  one  weaker  keel  on  the  inner  (anterior)  aspect  of  the 
hand,  the  intercarinal  spaces  more  weakly  and  less  thickly 
granular  than  the  keels ;  length  of  the  hand-back  greater 
than  the  width  of  the  hand  and  a  little  less  than  the  length  of 
the  movable  digit ;  digits  short,  thickly  granular  at  the  base ; 
furnished  with  ten  rows  of  denticles. 

Legs. — Femora  of  the  third  and  fourth  pairs  externally 
granmar ;  the  distal  tibial  segment  always  longer  than  the 

t)roximal,  and  in  the  legs  of  the  fourth  pair  about  twice  as 
ong,  this  distal  segment  furnished  behind  with  a  series  of 
four  or  five  spicules,  thickly  hairv ;  feet  also  thickly  hairy, 
with  a  spicule  at  the  base  of  each  of  the  set»  forming  the 
lateral  series  on  the  soles  of  the  feet. 

Sternum  longer  than  wide. 

Pectines  short,  furnished  with  4  teeth. 

Measurements  in  millimetres. — Total  length  39 ;  length  of 
carapace  5'5,  of  tail  22 ;  width  of  first  segment  3,  of  mth  2, 
of  vesicle  2*5 ;  height  of  vesicle  2'2,  of  fifth  segment  1*5 ; 
width  of  brachium  2*3,  of  manus  3*8 ;  length  of  hand-back 
4*5,  of  movable  digit  6"5. 

A  single  female  example  ticketed  "  India "  [Hardwiche 
Coll.). 

At  once  recognizable  from  C.  variegatus^  Sim,,  and  hor^ 
neensisy  Sim.,  by  its  narrower  hands  (the  width  of  these 
organs  in  the  latter  two  species  being  greater  than  the  length 
of  the  hand-back)  and  also  by  the  greater  strength  of  the 
hand-keels  and  of  the  granulation.  From  truncatiMj  Karsch, 
which  it  might  be  expected  to  resemble,  it  may  be  easily 
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separated  by  the  coarseness  of  the  granulation  of  the  tergites, 
these  plates  in  truncatus  being  described  as  smooth ;  from 
cavemtcolay  Pocock,  and   celebensis,  Pocock,  by  the  coarse 

franulation  of  the  palpi  and  the  great  development  of  the 
eels  of  these  appendages.  In  celebensiSy  moreover,  the 
distance  between  the  median  eyes  is  less  than  a  diameter  and 
the  median  keel  on  the  upper  surface  of  the  hand  is  partially 
obsolete;  the  anterior  inferior  caudal  keels  are  scarcely 
visible,  the  upper  margins  of  the  fifth  segment  are  more 
rounded,  and  the  whole  tail  is  much  shorter,  &c. ;  and  in 
cavemicola  there  are  14  rows  of  teeth  along  the  digits  of  the 
palpi,  &c.  Supposing  this  species  to  be  the  female  of  C. pictuSy 
Pocock,  it  yet  differs  in  the  coarse  granulation  of  the  tergites 
and  in  the  absence  from  them  of  incipient  keels. 

Chcerilus  gemmifer^  sp.  n. 

Allied  to  G.  margarttatm. 

Colour  blackish,  variegated  with  brownish  red. 

Trunk  ornamented  with  coarse  granulation  as  in  margari^ 
tatusy  but  the  granulation  rather  coarser;  the  tergites  dis- 
tinctly furnished  with  incipient  tubercular  keels. 

Tail  about  the  same  length  as  in  margaritatuSj  but  not  so 
thick,  both  the  second  and  third  segments  being  slightly 
longer  than  wide ;  all  the  keels  rather  weaker  than  in  marga- 
rttatusy  and  with  the  granulation  or  denticulation  less  strong, 
but  the  upper  surface  of  the  segments,  including  the  fifth,  is 
distinctly  granular;  so,  too,  are  the  lateral  and  inferior 
surfaces,  with  the  exception  of  the  lower  surface  of  the  first 
and  second  segments,  coarsely  granular,  and  the  median 
lateral  keel  is  visible  on  the  second  and  third  segments ;  the 
edges  of  the  fifth  are  less  squared :  the  vesicle  is  narrow, 
elongate,  and  depressed,  its  width  is  equal  to  the  width  of  the 
fifth,  but  its  height  is  a  little  less  than  the  height  of  this 
segment ;  it  is,  moreover,  granular  below,  above,  and  at  the 
sides ;  the  aculeus  is  short,  its  basal  portion  not  being  sharply 
marked  off  from  the  vesicle. 

Palpi  less  strongly  carinate  and  granular  than  in  margari- 
iatus ;  the  hands  less  convex  above,  but  a  little  wider,"  being 
only  a  trifle  narrower  than  the  length  of  the  hand-back,  the 
intercarinal  granulation  being  arranged  in  a  very  distinct 
reticulated  pattern. 

Pectinal  teeth  8-4. 

Measurements  in  millimetres, — Total  length  38 ;  length  of 
carapace  6,  of  tail  24  ;  width  of  brachium  2,  of  manus  4*2  ; 
length  of  hand-back  4"6,  of  movable  digit  5*3. 

Two  dry  female  examples  from  Silhet. 
Ann.  dk  Mag.  N.  Hist.  Ser.  6.  Vol.  xiii.  6 
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ChcBrilus  insignisj  sp.  n. 

Colour  {diVj  specimen)  for  the  most  part  ferruginous,  the 
keels  black. 

Carapace  finely  granular  in  front  and  at  the  sides ;  ocular 
tubercle  elongate  in  front,  smooth,  depressed  above,  distance 
between  the  eyes  distinctly  greater  than  a  diameter. 

Tergitea  very  finely  granular ;  with  scarcely  a  trace  of  a 
median  keel,  and  the  lateral  keels  represented  by  low  smooth 
tubercles. 

Sternitea  smooth. 

Tail  more  than  four  times  the  length  of  the  carapace,  which 
is  equal  to  the  first,  second^  and  one  fourth  of  the  third  of  its 
segments,  the  first  segment  much  wider  than  long,  the  second 
longer  than  wide,  the  segments  becoming  progressively  longer 
and  wider  posteriorly  and  from  the  second  to  the  fifth ;  the  first 
segment  with  10  Keels,  of  which  the  inferior  median  are 
smooth,  the  second  to  fourth  with  8  keels,  with  a  trace  of  the 
median  lateral  posteriorly ;  all  the  keels  distinctly  granular, 
the  superior  being  even  denticulate ;  the  fifth  segment  longer 
than  the  carapace,  its  upper  surface  flat  behind  and  smooth, 
normally  keeled  and  denticulate ;  all  the  intercarinal  spaces 
of  the  tail  are  at  most  weakly  granular  ;  vesicle  large,  pyri- 
form,  as  wide  as  the  fourth  segment,  smooth  above  and  nearly 
smooth  below,  weakly  granular  laterally,  shaped  almost  as  in 
C.  margaritatusj  but  with  the  vesicle  not  so  thick  at  the 
base. 

Palpi  very  long ;  humerus  entirely  covered  with  granules 
above  and  in  front,  and  nearly  as  granular  below,  much 
smoother  behind ;  brachium  thickly  and  coarsely  granular  on 
the  keels,  the  intercarinal  spaces  less  coarsely  granular,  armed 
with  a  few  denticles  in  front ;  humerus  and  brachium  more 
than  twice  as  long  as  wide :  manus  long,  narrow,  parallel-sided, 
furnished  with  7  very  distinct  keels,  the  posterior  lobe  not 
large ;  the  whole  of  the  upper  and  outer  surfaces  granular, 
the  granules  coarser  upon  the  keels,  the  inner  surface  of  the 
hand  weaklv  gjranular,  the  keel  also  weak,  the  digits  coarsely 
granular ;  the  immovable  digit  subcarinate  above,  with  10-11 
rows  of  teeth ;  the  movable  digit  shorter  than  the  length  of  the 
hand-back,  equalling  the  eighth  caudal  segment  in  length. 

Legs  finely  granular  externally,  their  fifth  segment  much 
shorter  than  the  sixth. 

Fectines  large,  furnished  with  6  long  teeth. 
Measurements  in  millimetres. — Total  length  64,  of  cara- 
pace 9,  of  tail  almost  40 ;  length  of  humerus  9*5,  of  brachium 
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10-5;  width  of  brachium  3*5,  of  hand  48;  length  of  hand- 
back  11,  of  movable  digit  9*5. 

Loc.  Ladak  (Cashmere),  a  single  male  example. 

Differs  from  iruncattis  of  Karsch  in  having  the  tergttes 
granular  instead  of  smooth  ;  from  the  two  species  just 
described  by  the  fine  granulation  of  the  tergites  ;  from  pictus 
by  the  difference  in  shape  of  the  poison- vesicle,  &c. 

Chcerilua  ceylonensisj  sp.  n. 

Colour  a  uniform  dull  brown ;  the  digits,  ocular  tubercle, 
front  edge  of  carapace,  and  the  keels  on  the  manus  black. 

Carapace  a  little  longer  than  the  first  two  caudal  segments, 
wider  than  long,  granular  throughout,  with  the  exception  of 
some  smooth  sulci ;  ocular  tubercle  granular,  without  a  trace 
of  a  sulcus,  not  distinctly  defined  in  front,  but  produced 
behind ;  the  eyes  small,  separated  by  a  space  which  is  greater 
than  a  diameter,  and  situated  near  the  anterior  extremity  of 
the  tubercle ;  the  frontal  region  narrow  and  slightly  depressed  ; 
lateral  eyes  subcontiguous. 

Chelicerce  finely  granular  above. 

Palpu — Humerus  convex  above,  smooth  only  behind, 
coarsely  granular  above ;  brachium  coarsely  granular  above, 
finely  granular  above  in  front,  the  lower  surface  finely 
granular  behind,  coarsely  granular  in  front ;  manus  covered 
with  a  reticulated  pattern  of  very  fine  granules,  thickly  and 
very  finely  granular  on  the  keels  and  at  the  base  of  the  digits, 
the  keels  normal  in  number,  of  average  strength  and  equal 
development;  the  hand  nearly  parallel- sided,  only  a  little 
narrower  distally,  not  so  stronglv  produced  posteriorly  as  in 
C.  variegatus ;  length  of  the  hand-back  greater  than  the  width 
of  the  hand  and  greater  than  the  length  of  the  movable  digit, 
which  is  a  little  shorter  than  the  width  of  the  hand  ;  width  of 
the  immovable  digit  at  the  base  equal  to  two  thirds  of  its 
length;  with  11-12  rows  of  teeth  on  the  digits. 
Legs  with  femora  externally  granular. 
Tergites  granular  throughout,  but  not  even  obsoletely 
keeled  ;  the  last,  however,  very  feebly  crested. 

Stemites  smooth,  the  last  only  very  weakly  granular 
laterally. 

Tail  about  four  times  as  long  as  the  carapace,  rather 
slender,  the  second  segment  as  long  as  wide,  the  third  a  little 
longer  than  wide,  the  fifth  more  than  twice  as  long  as  wide ; 
segments  1-4  with  8  granular  keels  each  ;  the  inferior  median, 
however,  nearly  obsolete  on  the  first,  but  the  median  lateral 
distinct  and  granular  on  this  segment,  but  only  visible  on  the 
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second  to  fourth  as  a  few  larger  granules ;  the  fifth  segment 
with  lightly  convex,  finely  granular  upper  surface,  the 
edges  nearly  squared  and  granular,  the  median  lateral  keel 
extending  throughout  the  anterior  half  of  the  segment,  the 
inferior  keels  denticulate ;  all  the  intercarinal  spaces  of  the 
tail  finely  granular ;  vesicle  rather  large,  wider  and  higher 
than  the  fifth  segment,  smooth  above,  coriaceous  below, 
aculeus  with  a  thicK  basal  portion. 

Pectines  furnished  with  6-6  teeth. 

Measurements  in  millimetres. — Total  length  44,  of  carapace 
5*5,  of  tail  22 ;  width  of  first  segment  3,  of  second  2*5,  of 
fifth  2  ;  width  of  brachium  2,  of  manus  4*5 ;  length  of  hand- 
back  6*5,  of  movable  digit  4. 

A  single  male  example  from  Trincomalee  (Ceylon),  col- 
lected and  presented  by  Major  Barrett  in  October  1893. 

This  is  the  first  record  ot  the  genus  Chcerilus  from  Ceylon. 
This  species,  therefore,  is  of  peculiar  interest.  It  is  an 
extremely  well-marked  form,  differing  from  all  that  have  been 
hitherto  described  in  the  extreme  shortness  of  the  digits,  &c. 


XI. — On  a  new  Oenus  and  Species  of  Agrionidae  from,  Foo 
Chow.  By  W.  F.  Kirby,  F.L.S.,  F.E.S.,  Assistant  in 
Zoological  Department,  British  Museum  (Natural  History). 

Among  a  small  collection  of  insects  collected  in  Foo  Chow  by 
Mr.  De  la  Touche  I  found  a  single  male  specimen  of  one  of  the 
largest  and  most  remarkable  species  of  Agrionidae  known ; 
and  I  am  somewhat  surprised  to  find  that  it  does  not  appear 
to  have  been  previously  described.  Its  long  pterostigma, 
traversed  basal  cells,  and  remarkable  neuration  are,  in  combi- 
nation, sufficiently  remarkable  characters  to  separate  it  from 
every  described  genus  of  the  Agrioninae. 

Aechineura,  gen.  nov. 

Head  and  body  stout,  resembling  Ummaj  but  with  the 
abdomen  longer;  face  slightly  hairy  in  front;  antennae  rather 
prominent,  second  and  third  joints  of  nearly  equal  length ; 
ocelli  red,  forming  nearly  an  equilateral  triangle. 

Wings  long  and  broad,  narrowed  towards  the  tips,  but  not 
pointed,  nodus  situated  a  little  before  the  middle  of  the  wing  ; 
about  45  antenodal  and  postnodal  cross  nervures ;  upper  ante- 
nodal  space  much  broader  than  the  lower ;  upper  postnodal 
space,  except  at  its  basal  end,  if  anything,  narrower  than  the 
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lower;  pterosttgma  very  long,  covering  aboat  nine  cells, 
oblique  and  pointed  at  the  ends,  arculus  nearly  straight,  the 
sector  rising  about  its  middle,  apical  area  narrow,  simple. 


basal  area  with  from  9  to  11  cross  nervures,  sometimes 
meeting,  but  not  anastomosing ;  subnodal  sector  rising  from 
the  upper  sector  of    the    arculus   about    six   spaces    from 
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its   origin,   the  principal   sector  rising   from    the   subnodal 
five  or  six  spaces  further  on,  the  nodal  sector  running  from 
the  continuation  of  the  nodal  vein ;  the  median  radius  and 
upper  sector  of  the  triangle  of  the  usual  form ;  the  nervure 
closing  the  lower  basal  cell  very  irregular,  it  commences  on 
the  lower  sector  of  the  arculus,  curves  down  to  the  lower 
extremity  of  the  lower  basal  cell,  and  forms  nearly  a  right 
angle  outwards,  throwing  off  the  upper  sector  of  the  triangle 
at  this  point,  and  then  curves  inwards  and  downwards,  turning 
outwards  again  as  it  approaches  the  inner  margin.     All  the 
nervm'es  are  curved  as  they  approach  the  hind  margins,  and 
between  most  of  the  principal  nervures  there  are  two  long 
accessory  nervures,  and  between  each  of  these  again  two 
shorter  ones  as  they  approach  the  margins   of   the  wing. 
Within  the  curve  of  the  nervure  closing  tlie  lower  basal  cell 
is  a  series  of  short  semicircular  accessory  nervures  on  all  the 
wings,  as   in   the   African   genus  Sapho^  which  Archineura 
perhaps  most  nearly  resembles  in  neuration,  though   Sapho 
differs  essentially  in  having  the  basal  cell  untraversed,  and  the 
pterostigma  much  shorter. 

Archineura  basilactea^  sp.  n. 
Exp.  al.   105  millim. ;  long.  pter.  5  millim. ;  long.  corp. 
80  millim. 

Head  and  body  metallic  green,  head  and  thorax  with  brassy 
reflections  above  ;  antennae,  legs,  and  anal  appendages  black. 
Face  and  under  surface  of  abdomen  blackish ;  a  short  white 
line  beneath  each  antenna;  septa  white:  thorax  white  be- 
neath, with  a  broad  obliaue  black  band;  anal  appendages 
conspicuous,  upper  appenaages  about  as  long  as  the  ninth 
segment,  curved  inwards  and  downwards,  and  slightly  thick- 
ened beyond  the  middle,  with  five  small  teeth  on  the  upper- 
side  ;  lower  appendages  incurved,  rather  shorter,  with  one 
or  two  very  small  teeth  on  the  inside  towards  the  tip,  the 
largest  at  the  tip ;  le^s  with  spines  of  moderate  length. 
"W  ings  yellowish  hy ahne,  with  rufous  nervures ;  costal 
nervure  blackish  ;  costal  area  of  a  deeper  yellow ;  basal  third 
of  all  the  wings  below  the  principal  radius  suffused  with 
milky  white. 

Bob.  Foo  Chow. 

Described  from  a  single  male  specimen. 

Another  interesting  dragonfly  in  the  same  collection  appears 
to  be  the  female  of  the  rare  Rhyothemis  splendida^  Bamb. ;  but 
I  have  not  enough  specimens  to  be  positive.  It  does  not 
agree  with  the  description  of  R.  imperatrix,  De  Selys, 
described  from  "  Loo  Choo." 
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XII. — New  Oenera  and  Species  of  British  Spiders. 
By  the  Rev,  F.  O.  Pickard-Cambbidge. 

[Plates  I.  &  II.] 

There  seem  to  be  few  signs  as  yet  of  much  interest  awaken- 
ing in  the  direction  of  the  study  of  British  spiders,  notwith- 
standing that  so  rich  a  field  of  possibilities  lies  before  the 
enterprising  student. 

Mr.  L.  Greening,  of  Warrington,  has,  however,  sent  some 
nice  little  collections  for  examination  and  naming,  and  amongst 
these  there  were  several  fine  specimens  of  JSpeira  alsine. 
Walck. 

From  Ben  Nevis,  Scotland,  Mr.  Edward  Whyraper  has 
forwarded  a  fine  new  species,  Lepthyphantes  Whymperiy 
"while  six  other  new  species  were  either  taken  by  myself  or 
received  from  other  collectors. 

For  the  reception  of  two  of  these  it  has  been  considered 
necessary  to  form  new  genera,  Hillhousia  and  Coryphceus. 

These,  together  with  Cryphceca  diversa^  Cb.,  taken  by  the 
present  writer  near  Carlisle,  make  in  all  eight  new  species, 
including  two  new  genera,  added  to  the  British  list  since  my 
last  communication  of  November  1892. 

1  am  unable  to  claim  that  these  finds  are  altogether  the 
result  of  hard  work,  but  have  been  secured  chiefly  by  bottling 
a  few  specimens  here  and  there  during  casual  visits  to 
diflferent  parts  of  the  country. 

To  Mr.  F.  M.  Camnbell,  of  Hoddesdon,  Dr.  R.  H.  Meade, 
of  Bradford,  and  the  Kev.  O.  Pickard  Cambridge  I  am  much 
indebted  for  their  kindness  in  furnishing  me  with  the  materials 
necessary  for  thoroughly  investigating  the  identities  of  the 
various  species  of  Porrhomma^  of  which  a  detailed  account 
appears  in  this  paper. 

There  can  be  little  doubt  that  the  Lake  Districts  will  con- 
tinue for  many  years  to  furnish  new  species  of  spiders,  more 
especially,  no  doubt,  of  those  belonging  to  the  genera 
Porrhomma  and  Tmeticus  and  other  kindred  forms. 

Two  new  Genera  and  eight  new  Species. 

CORYPHJEUS,  gen.  nov. 

Coryphceus  glahriceps^  sp.  n.     (PI.  I.  fig.  2.) 

Length  of  adult  male  l^  line. 

Cephalothorax  oval-elongate ;  caput  smooth,  shining,  gla- 
brous, with  a  single  curved  hair  springing  from  the  centre 
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behind  the  ocular  area,  convex,  not  raised,  depressed  in  front, 
broad,  bluffly  rounded. 

Clypeus  very  high,  half  as  high  again  as  the  ocular  area, 
projecting  slightly  forwards,  smooth,  shining. 

Falces  twice  as  long  as  clypeus,  convex  at  base,  inclined 
beneath  the  cephalothorax,  slightly  attenuate  and  divergent 
at  the  apex,  furnished  on  the  inner  side  with  a  short  bristle 
on  either  side,  and  lower  down  at  the  angle  with  a  short 
sharp  tooth,  its  apex  set  with  two  fine  bristles.  Upper 
margin  of  fang-groove  furnished  with  five  very  minute  teeth. 
Fang  stout,  circular.     Basal  joint  striated  on  outer  side. 

Eyes. — Posterior  row  straight ;  eyes  equal,  equidistant,  one 
and  a  half  (almost)  diameters  apart.  Anterior  row  slightly 
curved,  convexity  forwards ;  centrals  slightly  smaller,  close 
together,  less  than  half  a  diameter  apart,  one  full  diameter 
from  laterals  (fig.  2d). 

Sternum  as  long  as  broad,  brown,  set  with  fine  black  hairs, 
not  very  convex,  terminating  behind  between  the  coxal  joints 
of  the  K)urth  pair  of  legs  in  a  depressed  conical  point. 

Maxillce  and  labium  similar  to  Tmeticus. 

Legs  4,  1,  2,  3,  pale  yellow,  clothed  with  fine  hairs. 
Femora  without  any  spines;  genual  joints  with  a  single, 
very  small,  oblique  bristle  at  apex ;  tibias  i.,  ii.,  iii.  with  two 
very  fine  oblique  bristles  on  the  upperside,  iv.  with  a  single 
one  on  the  basal  third  of  the  joint.  Metatarsi  without  any 
spines  or  bristles. 

Abdomen  black,  glossy,  clothed  with  short,  fine,  stiff 
curving  hairs. 

Palpus  short;  cubital  joint  short,  convex;  radial  longer 
and  broader,  globular- convex,  granulose,  set  with  fine  hairs 
on  the  outer  side,  anterior  margin  produced  into  a  sharp 
thorn-like  spur,  its  point  depressed  on  the  base  of  the  digital 
joint  (c) ;  its  inner  anterior  margin  prolonged  into  a  broad, 
black,  rounded  prominence,  whose  apex  terminates  in  a  short 
sharp  point  (e).  Digital  joint  short,  convex,  shining,  pro- 
duced at  base  on  inner  and  upper  side  into  a  conical  promi- 
nence (b).  Apex  of  palpal  organs  furnished  with  a  short, 
black,  sinuous  spine.  The  falciform  process  on  the  outer  side 
at  base  is  gmail,  curving,  and  black,  somewhat  concealed 
under  the  radial  joint  (figs.  2  a,  a,  i,  c,  dy  a). 

This  spider,  very  distinct  as  a  species,  belongs  to  a  group 
of  spiders  which  lies  somewhere  not  far  from  Tmeticus  aiid 
Porrhommaj  but  yet,  I  believe,  distinct  from  them. 

The  high  clypeus,  small  teeth  on  the  fang-groove,  and  the 
single  isolated   tooth  on   the  falx  distinguish   it   from  the 
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majority  of  those  described  under  these  two  genera^  though  in 
some  lespects  it  resembles  T.  simpleXy  F.  Cb. 

The  specimen  here  described,  an  adult  male,  was  taken 
near  Carlisle  in  1892. 

HiLLHOUSiA,  gen.  nov, 

Cephaloihorax  deeply  excavated  at  base,  oval-elongate ; 
caput  (female)  raised,  depressed  in  front,  convex,  furnished 
with  some  short  curving  hairs. 

Eyes  of  posterior  row  situated  in  a  straight  line,  equal, 
almost  equidistant,  one  diameter  apart.  Anterior  row  curved, 
convexity  backwards ;  centrals  slightly  smaller^  almost  one 
diameter  apart,  one  diameter  from  laterals. 

Clypeus  as  high  as  the  ocular  area,  convex,  projecting  for- 
wards. 

Falces  two  and  a  half  times  the  height  of  the  clypeus. 
convex  at  base,  attenuate  and  divergent  at  apex,  furnished 
with  four  sharp  teeth  on  the  upper  margin  of  the  fang- 
groove. 

Sternum  as  long  as  broad,  flattened-convex,  set  with  short 
black  hairs. 

Legs  clothed  with  short  hairs,  devoid  of  spines,  but  tibiae 
of  all  four  pairs  with  two  erect  bristles  above.  Femora  fur- 
nished with  a  double  row  of  long  hairs  beneath. 

Abdomen  thickly  clothed  with  short  hairs,  exhibiting  be- 
neath, just  behind  the  spinners,  a  transverse  slit,  the  entrance 
to  spiracular  breathing-organs. 

Tne  spiders  for  whose  reception  this  genus  is  founded  are 
very  closely  allied  to  Tmeticus  and  Forrhomma.  The  exca- 
vation at  the  base  of  the  cephalothorax,  however,  seems  to 
sufficiently  separate  them  from  both  these  genera. 

In  all  probability  as  time  goes  on  and  more  examples  turn 
up  it  will  be  necessary  to  form  more  genera  for  the  reception 
of  species  now  associated  together  under  the  same  generic 
titles,  especially  in  the  case  of  the  numerous  puzzling  species 
of  the  group  Linyphini,  to  which  these  spiders  belong. 

HiUhotisia  desolansj  sp.  n.     (Pi.  L  fig.  4.) 

Length  of  female  1^  line. 

Cepnalothorao!  and  caput  dull  orange-yellow,  striae  and 
margin  duskv  brown. 

Falces  yellow,  fangs  tinted  with  pink. 

Sternum  deep  brown.  Abdomen  olive-green  or  dull  black ; 
legs  pale  yellow. 
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Epigyne  conspicuous,  consisting  of  a  broad,  oval,  chitinous 
plate,  wrinkled  above,  its  posterior  margin  raised  in  the  centre 
and  furnished  with  a  small  prominence,  sinuous,  and  raised 
from  the  abdomen. 

The  male,  of  which  sex  only  a  single  immature  specimen 
has  been  taken,  is  similar  to  the  female ;  the  radial  joints  of 
the  palpi  are  very  prominent,  and  suggest  some  curious  deve- 
lopment when  mature. 

Four  adult  females  and  a  single  immature  male  were  taken 
by  myself  running  in  the  sunshine  on  railings  at  Southwell, 
Notts,  in  July  1892. 

HiUhousia  turlatrixj  Cb.     (PI.  I.  fig.  3.) 
(Spid.  Dor.  p.  454,  sub  Linyphia.) 

Length  of  male  1  line. 

Tt  has  always  appeared  to  me  that  this  little  spider  pre- 
sents features  which  separate  it  very  decidedly  from  its  near 
relations,  and  I  have  several  times  meditated  forming  a  new 
genus  for  its  reception. 

The  discovery  of  the  spider  last  described,  exhibiting  the 
same  excavation  at  the  base  of  the  cephalothorax,  has  induced 
me  to  place  them  both  under  the  genus  HiUhousia^  though 
turhatrtx  differs  considerablv  in  not  exhibiting  the  raised 
caput,  but  is  otherwise  sufficiently  similar. 

No  figures  of  turhatrix  having,  I  believe,  been  published 
before,  1  take  this  opportunity  of  supplying  them. 

The  spiders,  adult  males  and  females,  were  taken  by  myself 
in  Hyde  Bog,  Dorset,  in  1888.  The  type  specimens,  also 
taken  in  Dorset,  were  kindly  forwarded  for  my  inspection  by 
the  Rev.  O.  Pickard  Cambridge,  and  from  these  the  figures 
published  with  this  paper  were  taken. 

Genus  Microneta. 
Microneta  clypeata^  sp.  n.     (PL  I.  fig.  5.) 

Length  of  adult  male  1  line. 

Ckphalothoraai  circular^val,  convex,  narrowed  in  front, 
dull  yellow,  veined  with  brown,  with  central  and  lateral  striae 
of  the  same  hue;  marginal  line  dark  brown. 

Eyts  small,  very  close  together :  posterior  row  equidistant, 
half  a  diameter  apart,  sliehtly  curved,  convexity  backward, 
centrals  very  slightly  larger;  anterior  row  straight  or 
nearly  so,  centrals  smaller,  almost  in  contact,  one  half  a 
diameter  from  the  laterals. 
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Clypeua  more  than  twice  as  high  as  the  ocular  area,  con- 
cave, anterior  margin  prominent. 

Falces  scarcely  as  long  as  clypeus,  weak,  straight,  abruptly 
attenuate  at  apex,  i.  e.  emarginate  on  inner  side.  Inner 
angle  with  a  few  short  hairs,  but  no  teeth.  Fang  circular, 
weak. 

Sternum  as  long  as  broad,  convex,  set  with  short  hairs, 
and  granulose. 

Legs  4,  1,  2,  3,  short,  without  spines,  clothed  with  fine 
short  hairs,  dull  yellow ;  femora  with  a  few  long  hairs  be- 
neath near  apex ;  genual  joint  with  a  fine  bristle ;  tibiae  with 
two  short,  nne,  erect  bristles  on  upperside ;  metatarsi  i.  and 
ii.  suffused  with  dusky  black. 

Aldomen  dull  black,  elongate-oval,  clothed  with  fine  hairs. 

Palpus  of  male  short,  digital  joint  and  organs  lar^e. 
Digital  sheath  produced  into  a  fine  point  at  base  above,  which 
curves  downwards  on  the  inner  side,  its  upperside  conical 
and  slightly  concave  on  the  outer  side.  Cubital  joint  glo- 
bular, with  a  short  bristle  at  apex  above. 

This  small  species  is  very  closely  allied  to  conigera^  Bl., 
and  innotabiiis,  Cb.,  but  the  great  height  of  the  clypeus  will 
serve  to  distinguish  it  from  the  latter,  while  the  large  conical 
prominence  on  the  palpi  of  the  former  will  prevent  any  con- 
fusion with  it. 

A  single  adult  male  was  taken  in  Newtown  Moss,  Penrith, 
in  April  1893,  by  the  author. 

Genus  Bathyphantes. 

Bathyphantes  setiger^  sp.  n.     (PL  I.  fig.  6.) 

Length  of  male  1  line. 

Cephalothorax  dark  mahogany-brown,  deepening  towards 
the  margins ;  caput  slightly  raised,  ocular  area  prominent. 
Eyesoi  posterior  row  straight  or  nearly  so,  equal,  centrals  one 
diameter  apart,  one  and  a  half  from  the  laterals;  central 
anteriors  smaller,  one  diameter  apart,  two  diameters  from  the 
laterals. 

Clypeus  scarcely  as  high  as  the  ocular  area,  directed 
obliquely  forward. 

Falces  (male)  stout,  mahogany-brown,  attenuate,  and  diver- 
gent towards  apex,  bearing  two  or  three  stout  teeth  on  the 
inner  margin  near  the  middle ;  (female)  stout,  parallel-sided, 
not  divergent  or  attenuate. 

Sternum  longer  than  broad,  dark  dusky  brown,  set  with 
short  black  hairs. 
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Lfgs  pale  orange-yellow,  apex  of  each  joint  slightly  tinged 
with  dusky  brown.  Femora  ef  all  four  pairs  without  any 
ppines ;  genual  joints  with  a  single  fine  short  spine  at  apex. 
Tibiae  i.  and  ii.  with  three  spines  towards  apex— one  dorsal, 
two  lateral,  and  a  dorsal  one  towards  the  base ;  iii.  and  iv. 
with  two  dorsal  ones  only. 

Abdomen  dull  black;  dorsal  area  towards  spinners  paler, 
bearing  in  the  feraale  a  very  indistinct,  pale,  scalloped  band 
down  the  dorsal  area,  becoming  obsolete  before  the  spinners. 

Palpi, — Humeral  joint  yellow,  slender;  cubital  convex, 
with  a  single  short  bristle  in  front  at  the  apex.  Radial  joint 
broader,  short,  convex,  furnished  with  a  few  stout  bristles  and 
hairs  directed  forwards.  Digital  joint  large.  Palpal  organs 
furnished  at  apex  with  a  stout  spiraliform  black  spine  having 
within  its  circumference  a  short,  curved,  black  spur ;  also  a 
semitransparent  plumule.  The  falciform  process,  on  outer 
side  near  the  base,  exhibits  near  its  apex  a  stout  black  spine, 
composed  of  three  closely  applied  separate  spines.  This 
spine  is  best  seen  from  in  front,  but  was  very  apparent  in 
some  specimens  which  had  become  accidentally  dried.  The 
apex  of  the  black  spine  will  be  seen  directed  upwards  and 
outwards  from  the  outer  side  of  the  organs  near  the  base,  and 
will  be  quite  sufficiently  evident  for  identifying  the  spider. 

Epigyne  transverse-oval,  convex,  presenting  a  short,  cen- 
tral, tongue-like  prominence,  flanked  on  either  side  by  a  deep 
concavity,  its  margin  slightly  sinuous.  From  the  centre  of 
the  posterior  margm  extends  a  small  dilated  process,  curving 
slightly  upwards  from  beneath  the  apex  of  the  tongue-like 
process. 

Three  males  and  two  females  of  this  s  mall  but  very  distinct 
little  species  were  taken  by  myself  in  Newtown  Moss,  near 
Penrith,  in  April  1893.  Spiders  of  all  kinds  were  very 
scarce,  this  species  being  the  only  one  adult. 

This  small  spider  most  resembles  B.  nigrinusy  Bl.,  and  is 
also  very  similar  to  B,  parvulus;  the  much  smaller  size, 
however,  will  enable  it  to  be  distinguished  from  the  first, 
while  the  diflference  in  the  form  of  the  falciform  process  of 
the  palpal  organs  will  prevent  the  males  being  confused  with 
either  of  them  or  with  gradlisj  Bl.  These  four  spiders  differ 
from  others  of  the  genus  in  possessing  a  stout  circular  spine 
surrounding  the  apex  of  the  organs.  For  figures  and  descrip- 
tions of  B.  parvulus  and  B.  nigrinus^  see  *  Ann.  &  Mag.  Nat. 
Hist.'  ser.  6,  vol.  x.,  Nov.  1892. 

Both  sexes  of  setiger  may,  however^  he  most  easily  recog- 
nized by  the  total  absence  of  spines  on  the  femora  of  all  four 
pair  of  legs. 
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The  female  may  still  further  be  recognized  by  the  form  of 
the  epigyne,  the  central  prominence  being  shorter  and  less 
stout  than  in  nigrinusj  but  longer  than  in  either  parvulus  or 
gracilis.  The  falciform  process  exhibits  three  long  spines 
near  the  apex,  two  about  the  centre  on  the  inner  margin,  and 
three  or  four  nearer  the  base;  nigrinus  exhibits  much  the 
same  arrangement,  but  the  apex  of  the  process  is  not  spatuli- 
fomij  as  in  the  present  species;  while  the  spines  in  parvulus 
are  set  in  a  regular  row  round  the  inner  margin,  and  this 
portion  of  structui-e  is  in  gracilis  more  circularly  curved,  and 
the  spines  are  not  nearly  so  numerous  or  so  stout,  being,  in 
fact,  merely  bristles. 

Genus  Lepthyphantes. 
Lepthyphantes  Whymperi^  sp.  n.     (PI.  I.  fig.  1.) 

Length  of  male  If  line. 

Cepnalothorax  elongate- oval,  pale  orange-yellow,  with 
black  marginal  line.  Central  line  bearing  a  row  of  stiff  hairs 
directed  obliquely  forwards.  Caput  narrowed,  convex,  not 
raised  nor  prolonged,  bearing  a  central  row  and  two  lateral 
rows  of  short  black  curving  hairs.  Ocular  area  prominent, 
with  some  short,  stiff,  incurving  hairs. 

Eyes  set  on  black  spots:  posterior  row  straight,  equal, 
centrals  one  diameter  apart,  one  diameter  from  laterals; 
anterior  row  straight,  or  nearly  so,  centrals  smaller,  one  quarter 
a  diameter  apart  (almost  in  contact),  one  full  diameter  from 
laterals. 

Glypeus  one  quarter  higher  than  ocular  area,  directed 
obliquely  forwards. 

Falces  two  and  a  half  times  as  long  as  clypeus,  not  very 
stout,  attenuate  and  divergent  at  apex,  bearing  a  stiff  bristle 
on  the  inner  side  in  front. 

Fang-groove  furnished  with  three  stout,  conical,  separate 
teeth  on  the  upperside. 

Sternum  slightly  longer  than  broad,  yellow-brown,  set  with 
long  erect  hairs. 

Legs  long,  pale  yellow,  inclining  to  orange-red  towards 
the  terminal  joints.  Femora  i.  with  a  single  stout  spine 
towards  apex  on  inner  side ;  others  without  any ;  exhi- 
biting long  fine  hairs  beneath.  Genual  joints  bearing  a  single 
spine  at  apex ;  tibias  with  two  or  more  dorsal  spines  and  a 
few  lateral  spines  towards  apex. 

Abdomen  glossy  black,  set  with  short  black  hairs  in  front 
and  some  very  fine  grey  pubescence. 
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Palpus  very  characteristic.  Humeral  joint  clavate ;  cubital 
as  long  as  broad,  convex,  prominent  in  front,  bearing  at  its 
apex  a  single,  stout,  sinuous  spine,  tapering  to  a  fine  point, 
and  directed  forwards  over  the  base  of  the  digital  joint. 
Badial  joint  broader  in  front,  produced  beneath  on  the  outer 
side  into  a  blunt  spur. 

Digital  joint  produced  at  base  into  a  dark  spur,  hollow- 
beneath,  terminating  in  a  little  rounded  cariniform  promi- 
nence (PL  I.  fig. Id,  J).  The  falciform  process  is  immensely 
developed,  forming  a  huge  concave  process,  its  lower  spur 
deeply  bifid  and  extending  outwards  and  upwards.  The 
palpsJ  organs  themselves  present  some  complex  black  pro- 
cesses, variously  curved  and  pointed,  with  a  more  conspi- 
cuous, stout,  curcular  black  spine  at  their  apex  (PL  I. 
fig.  1  a,  a). 

A  single  adult  male. of  this  fine  species  was  captured  on 
the  summit  of  Ben  Nevis  in  the  autumn  of  1892  by 
Mr.  Edward  Whymper,.  and  kindly  forwarded  me  by  Mr.  R. 
I.  Pocock,  of  the  South  Kensington  Museum. 

It  is  a  very  interesting  species,  approaching  as  it  does  very 
closely  to  the  genus  l^aranticnusj  Sim. 

The  straight  posterior  row  of  eyes,  however,  prevents  it 
entering  that  genus  as  at  present  characterized,  although  the 
length  of  the  legs,  the  form  of  the  cubital  joint  with  its  spine, 
and  the  structure  of  the  palpal  organs  render  it  difficult  to 
separate  it. 

I  have  great  pleasure  in  connecting  Mr.  Whymper's  name 
with  this  handsome  spider.  Ben  Nevis,  Scotland ;  autumn, 
1892. 

Genus  Porrhomma,  Simon. 

This  genus  Porrhomma  may  be  considered  as  forming  a 
convenient  "  refuge  for  the  destitute"  for  those  spiders  whose 
characters  seem  to  place  them  intermediate  between  Lepthy* 
phantes  on  the  one  hand,  and  Tmetictis  on  the  other ;  and  of 
these  it  may  be  noted  that  P.  cavicola^  Sim.,  and  P.  errans^ 
BL,  by  the  possession  of  a  single  metatarsal  spine  approach 
the  former  genus,  while  P.  adipatumy  L.  K.,  and  P.  montigena^ 
^im.,  incline  towards  the  latter. 

I  have  lately  been  enabled,  by  the  courtesy  of  various  col- 
lectors, to  examine  specimens,  in  many  cases  the  original 
types,  of  a  number  of  somewhat  obscure  species,  variously 
characterized  under  the  generic  nennes  Linyphia  and  Neriene^ 
all  of  which  appeal-  to  be  more  naturally  included  under  the 
genus  Porrhomma^  and  some  of  which  certainly  do  not  differ 
specifically  inter  se. 
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Of  these  the  most  noticeable  will  be  L.  erransy  Bl.,  L. 
oblongaj  Cb.,  L.  decens,  Cb.,  L.  microphthalmay  Cb.,  L.  incertay 
Cb.,  and  N.  pygmceay  BL  And  since  considerable  doubt  has 
from  time  to  time  arisen  as  to  the  exact  identity  of  some  of 
these^  it  has  been  mj  purpose  to  endeavour  in  this  paper  to 
clear  up  the  confusion  as  far  as  possible. 

The  question  was  first  raised  by  Mr.  Campbell,  of 
Hoddesdon,  who  suggested  that  L.  oblonguy  Cb.,  and  L. 
erranSy  BL,  were  really  one  and  the  same  species,  basing  his 
opinion  on  the  presence  of  forms  which  he  believed  to  be 
intermediate  between  the  two,  and  not  to  be  distinguished 
from  either. 

The  Eev.  O.  Pickard  Cambridge  has,  on  the  other  hand, 
always  maintained  the  validity  and  distinctness  of  these  two 
forms,  and  some  months  ago  suggested  to  me  a  careful  exami- 
nation of  all  the  forms  taken  by  Mr.  Campbell,  as  well  as  his 
own  specimens.  His  suggestion  has  been  followed  with  the 
result  that  the  distinction  of  oblonga  and  errans  has  been  con- 
firmed, but  that  a  third  species  has  been  discovered  amongst 
those  named  erransy  which  has  hitherto  been  quite  over- 
looked. A  fourth  type  has  also  been  distinguished  as  a 
separate  species,  which  was  looked  upon  by  Mr.  Campbell  as 
a  link  between  errans  and  oblonga, 

A  further  difficulty  of  course  presented  itself  in  attempting 
to  ascertain  which  of  these  species  was  the  original  ei'rans  of 
Blackwall. 

The  unravelling  of  the  matter  has  been  so  interesting  that 
I  cannot  refrain  from  shortly  tracing  the  steps,  more  espe- 
cially as  I  would  like  to  fully  justify  my  conclusions,  since 
they  difier  somewhat  from  those  of  Mr.  Campbell,  to  whom 
I  am  indebted  both  for  the  material  and  for  the  necessary 
stimulus  required  to  set  me  to  the  task. 

I  must  confine  my  remarks  to  those  specimens  labelled 
erransy  taking  it  for  granted  for  the  time  being  that  oblonga 
is  a  distinct  species. 

Three  separate  collections  have  been  placed  in  my  hands 
for  examination,  including  the  original  types  of  Mr.  Black- 
wall's  erranSy  as  well  as  specimens  named  by  him  in  the 
possession  of  Dr.  Meade,  of  Bradford. 

The  first  collection  received  was  a  magnificent  series  sent 
me  by  Mr.  F.  Maule-Campbell,  of  Hoddesdon ;  the  second, 
a  smaller  number,  from  the  Rev.  O.  Pickard  Cambridge ;  and, 
lastly,  two  tubes  from  Dr.  Meade,  of  Bradford. 

Of  the  numerous  specimens,  upwards  of  two  or  three 
hundred,  in  Mr.  Campbell's  collection,  I  found  adult  females 
of  L.  oblongay  Cb.,  and  one  adult  male;   numerous  adult 
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males  and  females  of  the  two  forms  hitherto  regarded  as 
L.  erransy  Bl.,  with  the  exception  of  one  of  the  forms,  of 
which  no  adult  males  appeared,  curiously  enough,  in  Mr, 
Campbell's  collection,  though  there  were  plenty  of  females ; 
and  a  single  female  of  the  form  I  hold  to  be  intermediate. 

The  second  collection  contained  specimens  of  L.  oblon^aj 
Cb.,  females ;  specimens  of  both  forms  of  erransy  includmg 
one  adult  male  of  those  in  collection  number  one,  whose 
males  were  there  conspicuous  by  their  absence,  and  also 
four  females,  the  original  types  of  Mr.  Blackwall's  erransy 
described  in  *  Spiders  of  Great  Britain  and  Ireland.' 

Lastly,  I  received  from  Dr.  Meade  two  tubes  containing 
specimens  seen  and  named  by  Mr.  Blackwall  himself  as  far 
back  as  1660,  just  before  his  magnificent  work  was  pub- 
lished. 

With  all  this  valuable  material  so  generously  submitted  to 
me  I  have  had  little  difficulty  in  disentanghng  the  matter 
and  ascertaining  exactly  what  was  the  original  erranSy  Bl., 
and  which  of  the  forms  before  me  were  identical  with  it. 

In  both  Mr.  Campbell's  and  my  uncle's  collections  I  ob- 
served the  same  two  apparently  distinct  forms  of  L.  erranSy  Bl. 

So,  also,  when  I  came  to  Dr.  Meade's  spiders  I  found  two 
tubes,  both  marked  N.  err  ana  (one,  however,  with  a  label 
"  from  coal-pits  "),  named  by  Mr.  Blackwall  himself;  and  in 
these  two  tubes  I  recognized  the  same  two  different  species 
accurately  separated  and  yet  labelled  with  the  same  name. 

Through  the  kindness  ot  Dr.  Meade  I  have  been  enabled 
to  peruse  several  very  interesting  letters  bearing  on  the 
contents  of  these  two  historic  tubes,  written  by  Mr.  Black- 
wall  ;  and  I  am  now  in  a  position  to  show  how  it  came  about 
that  the  two,  though  evidently  recognized  as  distinct,  were 
not  regarded  as  different  species,  and  also  to  declare  which  of 
the  two  tubes  contains  the  original  N.  errans  of  Blackwall. 

It  seems  that  Dr.  Meade  had  already  sent  specimens  to 
Mr.  Blackwall  which  were  named  N.  errans.  Subsequently 
he  received  from  Mr.  Morisonsome  small  spiders  from  Pelton 
Coal-Pits,  Durham,  which  he  also  sent  on  to  Mr.  Blackwall, 
expressing  his  opinion  that  they  were  different  to  the  others. 

I  quote  extracts  from  the  correspondence  which  will  show 
exactly  how  the  matter  was  settled. 

In  a  letter  dated  February  22,  1860,  Mr.  Blackwall  says, 
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"  Herewith  I  return  Mr.  Morison's  letter  and  the  two  minute 
spiders  .  .  .  After  a  careful  examination  I  am  inclined  to 
believe  they  constitute  a  variety  of  Neriene  erranSy  the  palpi 
and  palpal  organs  of  the  male  being  perfectly  identical  m 
structure  with  those  of  that  species." 

In  another  letter  of  February  27th  he  says :  "  The  Neriene 
from  the  Durham  collieries  diflfers  from  N".  erransy  as  you 
remark^  in  the  colour  and  markings  of  the  abdomen,  .  •  .  • 
I  hope  you  may  be  able  to  satisfy  yourself  that  it  is  a 
distinct  species,  ....  and  will  speedily  publish  a  descrip- 
tion of  it.  for  its  habitat  and  economy  are  certainly  very 
remarkable." 

Later,  under  the  date  of  March  6th,  speaking  of  the  same 
spiders,  he  says :  ".  .  .  which  I  entirely  concur  with  you  in 
regarding  as  constituting  a  variety  of  Neriene  erransj  the 
slight  difference  in  colour  being  caused  in  all  probability,  as 
you  remark,  by  the  influence  of  the  remarkable  situation  in 
which  they  are  found." 

It  is  very  evident  from  this  interesting  correspondence 
that  Dr.  Meade  tried  hard  to  find  some  structural  aifference 
between  the  specimens  obtained  in  the  colliery  and  those 
named  previously  errans  by  Mr.  Blackwall;  and  thus  it 
happens  that  the  former  were  placed  in  a  separate  tube,  both 
as  a  "  variety  of  errans  "  and  abo  as  "  occurring  in  coal- 
pits." 

But  it  now  also  happens  that  the  two  species  which  are 
evident  amongst  Mr.  Campbell's  specimens  of  errans  and 
those  of  the  Kev.  O.  P.  Cambridge  correspond  exactly  with 
these  two  varieties,  and,  further,  that  I  have  myself  found  a 
distinguishing  character  which  Dr.  Meade  might  have  con- 
sidered a  sufficient  one  to  found  a  species  on  had  he  happened 
to  notice  it.  I  feel  myself  justified,  then,  in  describing  this 
form  '*  from  coal-pits,"  and  those  identical  with  them  from 
the  other  collections,  as  a  distinct  species ;  while  it  follows  of 
necessity  that  the  others  are  the  original  errans^  Bl. ;  for  it 
may  be  further  noted  that  these  others  are  also  identical  with 
the  four  females  constituting  the  only  surviving  type  speci- 
mens of  Mr.  BlackwalFs  errans. 

The  following  analysis  will  present  the  conclusion  more 
clearly: — 

Ann.  cfc  Mag.  N.  Hist.  Ser.  6,  Vol  xiii.  7 
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Dr.  Meade's  collection : 

1.  Abdomen  dulL  unicolorous ;  no  spinee  on 

metatarsi.    From  coal-pits P.  Meadiiy  F.  Ob. 

2.  Abdomen  olive-green;  spines  on  metatarsi.    P.  errans,  Bl. 

Mr.  CampbelPs  collection : 

1.  Abdomen  dull  j  no  metatarsal  spines    ....     P.  Meadii,  F.  Cb. 

2.  Abdomen  olive-green ;  spines  on  metatarsi .    P.  errana,  Bl. 

Mr.  Blackwall's  types : 

Abdomen  olive-green ;  spines  on  metatarsi .    P.  errans,  Bl. 

Rev.  O.  P.  Cambridge's  collection : 
Examples  of  both  species. 

There  is  now  the  further  question  as  to  the  identity  of 
P.  ohhngaj  Cb.,  with  P.  erranSy  Bl.,  or  the  distinctness  of 
them  as  different  species.  Mr.  Campbell  had  been  greatly 
puzzled,  when  examining  his  specimens,  by  the  real  or  appa- 
rent variation  in  the  position  of  the  eyes  in  specimens  which, 
judging  by  other  characters,  might  have  been  regarded  as  the 
same  species. 

After  much  careful  examination  my  own  conclusion  is 
this :  that  though  it  is  not  at  all  improbable  that  there  may 
be  considerable  instability  in  the  position  of  the  eyes  even 
amongst  spiders  otherwise  similar,  and  though  I  have  been 
compelled  during  my  arachnological  studies,  as  have  many 
others  before  me,  to  conclude  that  such  is  really  the  case,  and 
that  in  all  probability  the  forms  have  not  yet  become  fully, 
ultimately,  and  specifically  differentiated,  yet  that,  with 
regard  to  these  particular  examples,  such  a  view  is  not  wholly 
tenable. 

I  have  no  hesitation  in  saying  that  the  apparent  difference 
in  the  distances  between  the  eyes  is  due  in  a  vast  number  of, 
perhaps  all,  cases  to  the  shrinking  and  falling  away  of  the 
tissues  and  pigment-cells  from  the  exoskeleton. 

According  to  my  experience  this  always  has  the  effect  of 
exhibiting  the  outline  of  the  lenses  of  the  eyes  more  distinctly, 
and  making  them  appear  further  apart  than  when  the  pig- 
ment-cells are  present.  For  instance,  the  eyes  of  a  pale, 
young,  diaphanous  specimen  always  appear  further  apart  than 
those  of  one  in  which  the  pigment-cells  are  rich  aAd  well- 
developed;  and  if  the  eyes  of  a  cast-off  cephalothoracic 
skeleton  be  compared  with  those  of  one  in  the  normal  con- 
dition, the  truth  of  this  statement  will  be  perceived. 

And  although  I  am  prepared  to  maintain  that,  amongst  the 
smaller  species  at  any  rate,  specific  characters  constantly  melt 
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away  in  the  presence  of  individual  instability,  and  even 
generic  barriers  are  broken  down  by  a  hopeless  want  of 
uniformity  and  exclusiveness  in  the  distinguishing  characters, 
yet  I  cannot  go  quite  so  far  as  to  agree  with  Mr.  Campbell 
on  the  advisability,  in  this  particular  case,  of  uniting  all  these 
apparent  varieties  under  one  name,  errans^  Bl. 

He  says* :  "  The  oblong  form  of  L.  ohhnga^  Cb.,  is  found 
with  the  typical  eyes  of  L.  erranSj  BL,  and  the  more  ovate 
form  of  errans  with  the  tjrpical  eyes  of  oblongay 

After  careful  comparison  I  am  not  able  entirely  to  confirm 
this ;  in  all  probability  the  oblongation  of  form,  or  otherwise, 
is  due  in  some  measure  to  the  state  of  the  ovaries  and  liver 
at  the  time ;  and  in  all  cases  where  there  seems  to  be  this 
cross-characterization  I  find  that  the  falling  away  of  the 
tissues  from  the  skeleton  will  fully  account  for  the  apparently 
greater  separation  of  the  eyes  in  the  *'  more  ovate  "  forms. 

One  single  specimen,  however,  an  adult  female,  certainly 
exhibits  this  ovate  form,  coupled  with  eves  distinctly  wider 
apart  than  those  of  the  typical  errans ;  but  these  characters 
are  supplemented  by  a  greater  height  of  clypeus  than  exists 
in  either  oblonga  or  errans ;  and  I  have  therefore  deemed  it 
advisable  to  describe  it  as  a  distinct  species,  P.  Campbellii, 
rather  than  regard  it  as  a  link  enabling  us  to  unite  the  three 
forms  as  a  single  species  under  the  name  errans,  as  Mr. 
Campbell  has  suggested. 

The  species  may  be  conveniently  distinguished  as  fol- 
lows : — 

Porrhomma. 

Males. 

A.  Femora  without  any  spines. 

L  Radial  joint  produced  into  a  large  concaye, 

curved  process,  directed  over  the  base  of 

the  distal  joint    P.  motiUffena,  Sim. 

ii.  Radial  joint  not  produced    P.  adipatunif  L.  K. 

B.  Femora  i.  and  ii.  with  one  or  more  spines, 
i.  Metatarsi  without  any  spines. 

a.  Anterior  row  of    eyes    straight ;    eyes 

larger.     (Femora  i.  with  two  spines, 

ii.  with  one  about  the  middle.) 

a*.  Clypeus  not  higher  than  the  ocular 

area. 

1.  Central  anteriors  decidedly  smaller 

than  laterals,  distant  from  them 

almost  two  diameters P.  Meadii,  F.  Cb. 

(i.  decenSy  Cb.) 
(L,microphth(Uma,  Cb.) 
{L,  ineerta,  Cb.) 

*  '* Spiders  of  Hertfordshire,"  Trans.  Hert  Nat  Hist  Soc.  vol.  iL  pt.  7, 
1883,  p.  269. 
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2.  Central  anteriors  scarcely  smaller 
than  laterals,  scarcely  one  and  a 

half  diameters  from  them P.  pygnuBunif  Bl. 

b*,  Clypeus  distinctly  higher  than  ocular 

area P.  CampbeUii,  F.  Cb. 

6.  Anterior  row  of  eyes  strongly  curved, 
convexity  forwards ;  eyes  of  both  rows 
very  small  and  wide  apart;  central 
posteriors  two  diameters  apart,  four 
m>m  laterals. 

1.  Femora  i.  with  two  spines,  and  ii. 

with  one  spine     P.  myops,  Sim. 

2.  Femora  i.  with  one  spine  only  to- 

wards the  apex ;  none  on  the  others.    P.  oblotiffum,  Cb. 
ii.  Metatarsi  of  all  four  pairs  with  a  single 

stiff  oblique  bristle  near  the  base  above  .    P.  errans,  BL 

Females. 

1.  Epigyne  not  produced    P.  montigenaf  Sim. 

2.  Epigyne  produced  into  a  long  ovipositor- 

like process P.  ad^aium,  L.  E. 

Note, — ^The  females  of  the  other  species  may  be  easily  distinguished  by 
the  characters  given  for  the  males. 

Porrhomma  errans^  Blackw.     (PL  II.  fig.  1.) 
(N,  and  i.  errans,  Bl.  &  Cb.) 

Len^h  of  male  I  line ;  female  1^  line. 

Gqphaloihorax  and  legs  similar  in  colour  to  those  of  Meadii^ 
and  ^0  in  other  general  respects. 

Eyes. — Posterior  row  straight^  centrals  one  diameter  apart, 
two  diameters  (or  almost)  from  laterals ;  anterior  row  straight, 
centrals  scarcely  smaller  than  laterals,  one  and  a  half  (or 
scarcely)  diameters  from  laterals,  one  half  from  each  other. 

Legs. — Femora  i.  with  two  spines,  sometimes  three,  one 
(or  two)  on  the  upperside  and  one  on  the  inner  side,  towards 
the  apex  ;  ii.  with  one  near  the  centre.  Metatarsi  i.,  ii.,  iii., 
iv.  bearing  a  stout  oblique  spine  on  the  upperside  near  the 
base. 

FatceSy  maaillcBy  and  sternum  similar  to  those  of  Meadiu 

Abdomen  pale  olive-green,  clothed  with  short,  stiflf,  curving 
hairs ;  dorsal  area  with  some  pale  spots  and  lines  in  front, 
also  three  or  four  transverse  smuous  pale  bars  towards  the 
spinners. 

Epigynal  aperture  similar  to  that  of  Meadii.  but  outline 
less  bold,  not  so  dark  nor  so  conspicuous,  ana,  perhaps,  a 
little  less  circular,  more  transverse-oval  in  form. 

This  species,  while  readily  distinguishable  from  Meadiij 
oblongum,  and  pygmceum  by  the  single  metatarsal  spine,  yet  in 
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general  appearance  very  much  resembles  both  the  first  and 
the  last. 

The  palpal  organs  present  some  decided  difierences ;  the 
point,  ey  is  not  so  sharp  or  prominent ;  the  falciform  process, 
a,  is  broader  and  more  circularly  curved ;  the  spines  at  the 
apex  of  the  organs  are  not  the  same.     (See  PI.  II.  fig.  1  a.) 

The  epigynal  orifice  is,  as  far  as  I  am  able  to  ascertain^ 
almost  always  transverse-oval,  never  quadrate,  as  is  that  of 
Meadii, 

The  central  anteriors  are  not  so  small  in  proportion,  while 
the  spine,  mentioned  above  on  the  penultimate  joint  of  all 
four  pairs  of  legs,  will  prevent  any  confusion. 

The  pale  broken  transverse  lines  on  the  pale  olive  abdomen 
will  prove  a  really  reliable  character. 

Upwards  of  250  of  the  female  sex  were  received  from 
Mr.  Campbell,  but  no  males.  A  single  male  was  found 
amongst  the  Dorset  specimens  ;  while  both  males  and  females 
were  received  from  Dr.  Meade,  in  addition  to  the  four 
original  types,  females,  from  Mr.  Blackwall's  collection. 

All  these  specimens  seem  to  have  been  taken  either  running 
upon  railings  or  amongst  ^rass  in  March  and  April ;  and  a 
verv  interesting  account  of  them  is  given  by  Mr.  Campbell 
in  '^Trans.  Hert.  Nat.  Hist.  Soc.'  1883,  vol.  li.  pt.  7. 

Porrhomnia  Meadiij  sp.  n.     (PI.  II.  fig.  2.) 

(Sub  Neriene  errans,  Blackw.) 

Linyphia  microphthalma,  Cb.  Spid.  Dor.  p.  523. 
L.  incerta,  Ob.  Spid.  Dor.  p.  206. 
L.  decensy  Cb.  Spid.  Dor.  p.  217. 

Length  of  male  1  line ;  female  IJ  line. 

CepIafo^Aoraa?  oval-elongate;  caput  .bluffly  rounded,  bearing 
a  longitudinal  row  of  curved  hairs. 

Eyes  fairly  large:  posterior  row  straight,  centrals  one 
diameter  apart,  two  diameters  (or  almost)  from  laterals; 
anterior  row  straight,  centrals  smaller,  half  a  diameter  apart^ 
two  diameters  (or  almost)  from  the  laterals.  Clypeus  as  high 
as  ocular  area,  vertical,  set  with  short  hairs. 

Leffs  fairly  long :  femora  i.  with  one  spine  on  inner  side 
and  one  spine  on  upperside,  towards  apex ;  ii.  with  one  spine 
about  the  middle;  iii.  and  iv.  without  spines.  Femora 
clothed  beneath  with  a  double  row  of  long  setiform  hairs,  the 
pair  at  the  apex  being  lon|^est  and  stoutest.  Genual  joints 
with  a  long  (three  times  diameter  of  joint)  oblique  spine  at 
the  apex. 

Ttbice  i.  with  three  long  spines  at  apex  (one  dorsal,  two 
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lateral)  and  one  dorsal  spine  at  base.  TibicB  ii.  with  two 
dorsal  spines  and  one  lateral  one  at  apex  on  posterior  side ; 
iii.  and  iv.  with  two  dorsal  spines,  one  at  base,  the  other  at 
apex. 

Metatarsi  without  any  spines. 

Falces  three  times  as  long  as  the  height  of  clypens,  stout 
(in  male  slightly  attenuate  and  divergent  at  apex);  basal 
joint  presenting  no  external  striae,  but  some  small  setigerous 
granulations  towards  apex ;  with  two  separate  setiform  hairs 
on  inner  side  in  front  of  each  joint.  Upper  margin  of  fang- 
groove  bearing  two  stout  sharp  adjacent  teeth ;  lower  margm 
with  four  or  five  small  teeth. 

Sternum  rather  longer  than  broad,  slightly  convex,  set 
with  short  hairs. 

Abdomen  dull  olive-green,  clothed  with  short  fine  hairs,  but 
with  no  transverse  pale  lines  and  spots. 

FaJpus  of  male  slender ;  digital  joint  and  organs  con- 
spicuous, the  latter  bearing  on  the  outer  side  a  large  curved 
falciform  process,  its  apex  very  slightly  bilobed ;  and  at  the 
apex  of  the  organs  a  dark  black,  curving,  multiplex  spine. 
(PI.  II.  fig.  2  a.) 

Epigyne  of  female  presenting  a  very  distinct,  deep  con- 
cavity, circular  or  almost  square,  and  truncate  at  tne  posterior 
margin.  The  spermathecse  and  ducts  are  conspicuous  above 
the  orifice. 

This  species  can  very  easily  be  distinguished  horn  pygmceum 
by  its  larger  size,  by  the  different  form  of  the  palpal  organs, 
and  bv  the  greater  distance  of  the  anterior  centrals  from  the 
laterals ;  from  ohlongum^  Cb.,  by  the  spines  on  femora  ii. ; 
from  erransy  Bl.,  by  the  absence  of  spines  on  the  metatarsi, 
and  the  unicolorous  dusky  abdomen. 

Taken  abundantly,  of  both  sexes,  at  Hoddesdon,  in  Hert- 
fordshire, bv  F.  M.  Campbell,  Esq.,  and  at  Bloxworth, 
Dorset,  by  the  Rev.  O.  Pickard  Cambridge.  Adult  in  April 
and  May.  Males  and  females  were  sent  to  Dr.  Meade  from 
Pelton  coal-pits,  near  Durham,  in  1860.  They  seem  to  have 
been  conveyed  down  the  shaft  amongst  the  horse-fodder. 
Once  there,  they  became  gregarious  and  formed  a  huge  web 
on  a  co-operative  understanding,  with  a  joint-stock  spinning 
industry.  Dr.  Meade  gives  a  most  interesting  account  of  the 
habits  and  circumstances  of  the  capture  of  these  spiders  in  the 
*  Zoologist '  for  August,  1860,  no.  ccxix. 

Porrhomma  oblongum,  Cambr.     (PI.  II.  tig.  4.) 
(Lmyphia  obUmga^  Cb.) 
Length  of  female  |-1  line ;  male  smaller. 
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Cephaloihorax  elongate-oval,  parallel-sided,  pale  straw- 
yellow;  caput  bluffly  rounded  in  front,  clothed  with  short 
hairs. 

Eyes  Yery  small :  posterior  row  straight,  centrals  one  and 
a  half  to  two  diameters  apart,  three  diameters  from  the 
laterals;  anterior  row  sti'ongly  curved,  centrals  very  small, 
one  diameter  apart,  three  diameters  (or  nearly)  from  the 
laterals.  (Absence  of  pigment  will  seem  to  increase  the  space 
of  separation  by  half.) 

Ctypeus  one  quarter  higher  than  the  ocular  area.  Falces 
similar  to  those  of  errans^  stout,  with  two  isolated  teeth 
towards  the  apex  and  some  smaller  ones  behind. 

Sternum  a  little  longer  than  broad,  convex,  terminating 
between  the  posterior  coxas  in  a  conical  point. 

Abdomen  elongate,  parallel-sided,  wnite  or  pale  yellow, 
sometimes,  especially  in  freshly-caught  spexjimens,  dull  olive- 
green,  with  pale  blotches  and  four  or  five  transverse  pale 
fines  above  spinners ;  clothed  with  short  curving  hairs,  trans- 
versely wrinkled  above  spinners  at  apex.. 

Leffs  slender,  long,  dull  yellow-white,  4,  1,  2,  3,  clothed 
with  short  hairs. 

Metatarsi  shorter  than  tibiae,  bearing  no  spines.  Femora  i. 
with  a  single  spine  on  the  inner  side  towards  apex ;  ii.,  iii., 
iv.  without  any  spines.  Tibice  of  all  four  pairs  armed  with 
two  spines  on  the  upperside,  one  near  the  base,  the  other 
towards  the  apex.  Genual  joints  with  a  smgle  long 
obliquely-erect  spine  at  apex.  AH  four  pairs  clothed  beneath 
with  a  double  row  of  long  setif orm  hairs  on  the  underside, 
the  pair  at  the  apex  being  the  longest. 

Palpus  of  male  very  similar  in  general  respects  to  that  of 
pygmceum^  BL,  and  erransy  Bl. 

Cubital  joint  bearing  a  fine  bristle  at  apex ;  radial  with 
several  long  bristles  directed  over  the  digital  joint.  Palpal 
organs  present  a  stout  falciform  process  at  the  base  on  the 
outer  side  (PI.  II.  fig.  4  a,  a) ;  beneath  the  globulous  mass 
forming  the  organs  are  a  pair  of  flat  curving  pieces ;  at  the 
apex  of  the  organs  appears  a  stout  conical  spur,  while  a  fine 
curved  spine  lies  near  it,  crossing  two  other  oppositely  curving 
spines,  and  hence  being  very  similar  to  pygmceum. 

The  epigyne  appears  as  a  small  transverse-oval  cavitv, 
very  similar  to  that  of  Meadii  and  errans ;  but  I  am  unable 
to  point  out  any  real  tangible  difference. 

About  forty  females  of  this  curious  species  were  submitted 
to  me  by  Mr.  Campbell,  together  with  a  single  adult  male, 
this  being  the  first  record  of  this  sex  yet  published.  A  few 
females  were  also  forwarded  to  me  by  the  Rev.  O.  Pickard 
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Cambridge  taken  in  Dorset;  but  all  of  them  were  small 
specimens  and  absolutely  devoid  of  colour. 

They  are  very  distinct  from  any  other  species  of  Par- 
rhomma  hitherto  taken  in  England,  though  closely  allied  to 
effericy  Sim.,  proaerpina^  Sim.,  myopsy  Sim.;  and  others, 
characterized  by  the  minuteness  of  the  eyes  and  their  great 
distance  apart. 

The  single  spine  on  the  femora  of  the  first  pair  in  oblongum 
will  distinguish  it  from  any  of  these  continental  species; 
while  this  character  and  the  smallness  of  the  eyes,  set  very 
wide  apart,  distinguish  it  at  once  from  all  other  British 
species  of  the  genus.  The  more  ovate,  or  more  elongate, 
form  of  the  abdomen  seems  to  me  to  depend  upon  the  state  of 
the  ovaries,  and  not  to  be  too  absolutely  relied  on  for  pur- 
poses of  identification. 

Taken  at  Hoddesdon,  Hertfordshire,  in  April  and  May  by 
Mr.  CampbeU,  and  at  Bloxworth,  Dorset,  by  Rev.  O.  P. 
Cambridge,  and  kindly  forwarded  for  my  inspection. 

Porrhomma  pygmceumj  Blackw.     (PI.  II.  fig.  3.) 
(Sub  Neriene.) 

Length  of  male  1  line. 

Cej^ahthorax  deep  red-brown,  sometimes  paler,  smooth ; 
caput  bluffly  rounded ;  not  very  convex ;  clypeus  as  high  as 
the  ocular  area,  rather  closely  set  with  short  erect  hairs. 

Eyes. — Posterior  row  straight;  centrals  one  diameter 
apart,  one  and  a  half  from  laterals;  central  anteriors  one 
half  diameter  apart,  one  diameter  from  laterals,  scarcely 
smaller  than  laterals. 

Falces  three  times  the.  length  of  the  clypeus,  convex  at 
base,  slightly  attenuate  towards  the  apex,  bearing  two  conical 
teeth  on  inner  angle  and  a  third  less  conspicuous. 

Sternum  dark,  convex,  shiny. 

Legs  orange-red,  dull.  Femora  i.  with  two  spines,  one  in 
front  at  apex,  another  on  inner  side  a  little  above  middle ; 
ii.  with  one  about  the  centre  of  the  joint.  Tibiae  similar  to 
those  of  errans. 

Metatarsi  with  no  spines  at  all. 

Abdomen  varying  from  deep  black  to  olive-green,  clothed 
with  short  curving  hairs. 

Palpus  of  male  orange-red,  dull;  cubital  joint  short, 
convex,  one  very  fine  hair  in  front  at  apex.  Radial  joint 
broad,  rounded  in  front,  bearing  a  fringe  of  long  curving 
hairs  along  the  interior  margin  ;  exterior  angle  bearing  two 
longer  more  conspicuous  curved  hairs. 
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Palpal  organs  bearing  usual  falciform  process  on  outer  side 
at  base ;  apex  of  organs  on  inner  side  exhibit  two  short  stout 
spines,  curving  slightly  towards  each  other,  while  a  third 
springs  from  near  the  base  of  the  upper  of  these  and  curves 
round  and  over  its  apex  behind.  The  bulb  bears  the  usual 
short,  conical,  apical  prominence  common  to  several  of  the 
genus. 

Epigyne  consisting  of  a  deep  orifice,  oval-triangular ;  ante- 
rior margin  forming  an  angle,  posterior  margin  slightly 
rounded;  otherwise  closely  similar  to  those  of  the  allied 
species. 

P,  pygmceum  is  a  much  darker  spider  than  any  others  of  the 
genus ;  the  eyes  are  nearer  together  and  tlie  hairs  on  the 
clypeus  are  more  numerous.  The  palpal  organs  considerably 
resemble  those  of  oblongum  and  erranSj  but  the  very  small  eyes 
of  the  former  and  the  metatarsal  spine  of  the  latter  will 
prevent  any  confusion. 

This  small  spider  does  not  seem  to  be  very  plentiful,  but 
perhaps  has  been  overlooked.  It  occurs,  however,  abun- 
dantly in  and  around  Carlisle,  running  upon  railings,  parapets 
of  bridges,  on  walls,  in  buildings,  on  the  pavements,  &c.,  in 
the  month  of  April  and  again  in  October. 

Dorset,  Carlisle,  Hertfordshire,  Lancashire^  North  Wales, 
Scotland. 

Porrhomma  CampbeUiiy  sp.  n.     (PL  II.  fig.  5.) 

Length  of  female  1^  line. 

Cephalothorax  dull  orange ;  caput  broad  and  bluffly  rounded. 

Eyes  small :  posterior  row  straight,  centrals  a  full  diameter 
apart,  two  and  a  half  from  the  laterals  ;  anterior  row  curved, 
convexity  forwards ;  centrals  smaller,  one  quarter  diameter 
apart,  two  full  diameters  from  laterals. 

Falces  rather  more  than  twice  the  height  of  clypeus,  with 
the  usual  three  sharp  teeth  on  inner  anterior  angle. 

Legs  pale  yellow.  Femora  i.  with  two  spines  towards 
apex ;  ii.  with  one  near  the  centre,  iii.  and  iv.  without  any. 
Genual  joints  with  a  single  spine  at  apex ;  tibiae  i.  and  li. 
with  three  towards  apex,  one  towards  base  on  upperside;  iii. 
and  iv  with  two  on  upperside,  one  near  the  base,  the  other 
towards  the  apex. 

Metatarsi  without  any  spines. 

Clypeus  scarcely  once  and  a  half  as  high  as  ocular  area. 

Ahaomen  dull  sooty  olive-green,  with  numerous  pale  spots. 

This  single  female,  discovered  amongst  Mr.  CarapbelFs 
spiders  and  remarked  upon  by  himself  as  distinct  from  the 
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others,  seems  to  occupy  a  position  intermediate  between  myops 
on  the  one  hand,  with  its  high  clypeus,  and  Meadii  on  the 
other,  with  its  larger  eyes,  more  closely  situate. 

The  caput  is  broader  and  more  bluflSy  rounded  than  in 
errans  and  Meadii^  while  from  the  former  it  may  be  further 
distinguished  by  its  rather  smaller  eyes  and  higher  clypeus, 
from  the  latter  by  these  characters  and  the  absence  of  a  meta- 
tarsal spine. 

It  is  much  larger  than  oblongum^  Cb. ;  its  eyes  are  larger  and 
closer  together,  and  though  the  form  of  the  caput  is  some- 
what similar,  yet  the  clypeus  is  much  higher  when  compared 
with  the  ocular  area  than  in  that  species. 

Received  from  F.  M.  Campbell,  Esq.,  August  1892, 
amongst  a  number  of  specimens  of  ohlongum^  errans^  and 
Meadii  taken  at  Hoddesdon,  Hertfordshire,  running  on  iron 
railings  in  the  sunshine,  in  March  and  April  1883. 

Porrhomma  decenSy  Cb.     (PI.  II.  fig.  7  b.) 
(Spid.  Dor.  p.  217,  sub  Linyphia,) 

I  am  unable  to  recognize  any  sound  distinguishing  cha- 
racter which  may  separate  this  male  specimen  from  P.  Meadii. 
The  apparent  smallness  of  the  eyes  and  their  apparent  greater 
distance  apart  are  to  my  mind  fully  accounted  for  by  the 
absence  of  pigment. 

The  palpal  organs  are  similar  to  those  of  Meadii  (see 
PL  II.  fiff.  2  a). 

A  single  adult  male,  the  type  specimen,  which  was  kindly 
forwarded  for  my  inspection  by  the  Kev.  0.  Pickard  Cambridge, 
was  taken  in  Dorset  in  1862. 

Porrhomma  microphthalmum^  Cb.     (PI.  II.  fig.  7  a.) 

This  specimen  also  seems  to  me  identical  with  Meadii, 
The  palpal  organs  are  precisely  similar.  The  eyes,  having 
lost  a  large  proportion  of  the  pigment-cells,  appear  smaller 
and  wider  apart  {y^ry  slightly),  but  are  not,  1  believe,  really 
so.  The  spmes  on  the  legs,  being  lost,  furnish  no  clue  as  to 
its  identitv. 

A  single  adult  male,  the  type  specimen,  was  forwarded  for 
my  inspection  by  the  Rev.  O.  P.  Cambridge.  Taken  by  the 
late  Mr.  Beck  near  London  many  years  ago. 
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Porrhomma  incertumj  Cb. 
(Spid.  Dor.  p.  206,  sub  Linyphia.) 

I  can  find  no  reason  for  considering  this  female,  the  type 
of  which  I  have  carefully  examined,  as  differing  from  Meadii. 
The  eyes  appear  to  be  the  same  and  there  are  no  metatarsal 
spines. 

Forwarded  for  my  inspection  by  the  Rev.  O.  P.  Cambridge. 
Taken  on  a  wall,  in  the  month  of  June  1877,  at  Bloxworth, 
Dorset. 

Porrhomma  montigenay  Sim. 
(Ann.  &  Mag.  Nat.  Hist.,  Jan.  1891,  sub  Tftiettcua  niffer,  F.  Cb.) 

Porrhomma  adipatum,  L.  K. 
(Spid.  Dor.  voL  ii.  p.  521,  sub  L.  reticulata,  Cb.) 

Porrhomma  myops^  Sim.     (PI.  II.  fig.  6.) 

A  single  specimen  forwarded  to  me,  together  with  speci- 
mens of  ohhngumy  by  Rev.  O.  Pickard  Cambridge,  Oct.  1892. 

Rare  Species  observed  between  1891-93. 

Genus  Agroeca. 
Agroeca  celansy  Bl.     (PI.  II.  fig,  8.) 

Adult  females  of  this  spider  were  taken  by  myself  amongst 
moss  on  the  banks  in  the  woods  at  Wreay,  near  Carlisle,  in 
April  1893. 

No  adult  males  were  taken. 

The  form  of  the  epigyne  may  be  seen  on  PI.  II.  fig.  8. 

Genus  Cryph(ECA. 
Cryphoeca  diversa^  Cambr. 

An  adult  female  of  this  species,  new  to  science,  was  taken 
by  myself,  running  on  a  rail  in  the  sunshine,  on  the  banks 
of  the  Caldew,  on  Oct.  11,  1892,  near  Carlisle. 

The  specimen  was  submitted  to  Rev.  0.  Pickard  Cambridge, 
who  has  described  and  figured  it  in  Proc.  Dor.  Nat.  Hist. 
Soc.  1893. 
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Gknus  Lepth  tphantes. 

Lepthyphantes  pinicolay  Sim. 

An  adult  male  was  taken  bj  myself  on  the  Cross-Fell  range 
of  hills  (the  Pennines)  near  Croglin.  This  is  only  the  second 
locality  in  which  it  has  been  taken,  it  having  previously  been 
taken  only  once  on  Helvellyn  in  1890. 

Genus  Decymbium. 
Decymhium  tibiaUy  Bl. 

Several  adult  males  of  this  rare  species  were  found  in  the 
same  locality  in  which  I  had  taken  them  two  years  ago  and 
at  the  same  time  of  the  year. 

Woods  at  Wreay,  near  Carlisle,  April  23rd,  1893. 

Genus  Tapinoctba. 
Tapinocyha  aubitaneay  Cb. 

A  single  adult  male  was  taken  by  myself  in  an  outhouse 
in  Carlisle  in  September  1892. 

Genus  Epeira. 
Epeira  patagiatay  C.  E. 

This  species  appears  to  be  abundant  along  the  shores  of 
Lake  Derwentwater.  The  webs  are  hung  on  the  palings  or, 
more  often,  amongst  the  stone  walls.  The  colour  of  these 
spiders,  like  that  of  many  others,  varies  considerably  with  the 
nature  of  the  habitat,  tending  always,  of  course,  to  that  of  the 
surrounding  objects. 

Epeira  alsiney  Walck. 

Four  fine  adult  females  of  this  rare  species  were  received 
from  Mr.  L.  Greening,  of  Warrington,  Cheshire,  together 
with  numerous  splendid  specimens  of  E.  sclopetaria  of  both 
sexes. 

The  former  were  taken  at  Chateris,  near  Cambridge,  by  a 
friend  of  Mr.  Greening,  in  the  autumn  of  1892,  when 
sweeping  amongst  the  herbage  in  woods  for  beetles. 

Genus  Lycjosa. 
Lycosa  Tratltiy  Cb. 
In  crossing  the  Styhead  Pass,  from  Borrowdale  to  Wastdale 
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Head^  I  had  noticed  numerous  Lycosids  scrambling  about 
amongst  the  stones  which  surround  the  pathway.  These  I 
took  to  be  2/.  amentataj  and  in  the  hurry  of  the  march  and  in 
the  distraction  of  company  did  not  stop  to  identify  them  more 
certainly. 

A  few  weeks  later,  however,  having  secured  several  speci- 
mens, I  discovered  them  to  be  very  different  to  amentataj  and 
submitted  them  to  the  Rev.  O.  Pickard  Cambridge,  who 
pronounced  them  to  be  L.  Trailii,  discovered  many  years 
before  in  Scotland  and  described  by  himself. 

Their  habits  are  peculiar,  for  they  seem  to  dwell  entirely  in 
that  wilderness  of  loose  stones,  acres  in  extent,  which  lies 
around  the  base  of  the  Great  Gable  Mountain.  Exceedingly 
swift  in  their  movements,  they  are  very  difficult  to  capture, 
for  they  seem  seldom  to  venture  far  from  the  shelter  of  the 
rocks,  and  when  once  amongst  the  stones  all  further  pursuit 
is  useless. 

They  resemble  amentata  very  much  in  general  appearance, 
but  are  very  decidedly  larger,  with  longer  legs ;  very  black, 
with  grey  hairs. 

It  was  a  little  late  for  them  when  I  discovered  their  value, 
so  that  only  twenty  or  thirty  adult  males  and  females  were 
taken. 

It  is,  however,  evidently  a  very  abundant  spider,  and 
probably  inhabits  the  "  screes  "  of  sunny  aspect  throughout 
the  whole  of  the  Lake  Districts. 

Styhead  Pass,  June  1893. 


Spiders  noted^figuredy  or  described. 


Coryphceus  glabricepsy  sp.  n.,  p.  87. 
HUlhousta  desolanSf  sp.  u.,  p.  89. 

turbatriXf  Cb.,  p.  90. 

Micron^a  clt/peata,  sp.  a,,  p.  90. 
Bathyphantes  setigerj  sp.  n.,  p.  91. 

nigrmus,  BL,  PI.  1.  tig.  7. 

approximatus,  Cb.,  PL  I.  %.  8. 

dorsalis,  Wid.,  PI.  I.  fig.  9. 

puUatus,  Cb.,  PL  I.  tig.  10. 

Lepthyphantes    Whymperiy  sp.  n., 

p.  93. 
Porrhomma  errans,  BL,  p.  100. 

Meadiiy  sp.  n.,  p.  101. 

obiongum,  Cb.,  p.  102. 

pygnueumj  BL,  p.  104. 


PorrhommaCampbellUf  sp.  n.,  p.  105. 

decensy  Cb.,  p.  106. 

nucrophthal7num,  Cb.,  p.  106. 

incertum,  Cb.,  p.  107. 

montigenay  Sim.,  p.  107. 

adipatumy  L.  K.,  p.  107. 

myope,  Sim.,  p.  107. 

Agrceca  celam,  BL,  p.  107. 
Cryphoeca  diversely  Cb.,  p.  107. 
Lepthyphantes  ptnicola,  Sim.,  p.  108. 
Decymbium  iibialey  BL,  p.  lOo. 
Tapinocyba  subitaneaA)D,y  p.  108. 
Epeira  patagiata,  C.  K.,  p.  108. 

alsine,  Walck.,  p.  108. 

LycoM  Trailu,  Cb.,  p.  108. 
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EXPLANATION  OF  THE  PLATES. 
Plate  L 

Fiff.  1.  Lepthyphante»  TVhymperi,  sp.  n. 

a.  Ijef t  palpus  of  male  from  above,    a,  base  of  digital  joint ;  b,  spine 

at  apex ;  c,  cubital  spine ;  dy  falciform  process. 

b.  Left  palpus  from  outer  side. 

c.  Caput  and  fiEtlces  from  in  front. 

d.  Left  palpus  of  male. 

e.  Profile  of  cophalothorax. 
Fiff,  2.  Coruphcem  glahricepsj  sp.  n. 

a.  Right  i>alpus  of  male  from  outside,    a,  falciform  process ;  6,  base 

of  digital  joint ;  c,  e,  radial  spurs. 

b.  Palpus  from  inner  side. 

c.  Palpus  from  above. 

d.  Caput  and  falces  from  in  front 

•    e.  Inner  an^le  of  falx  enlarged,    a,  isolated  tooth. 
Fig,  8.  HiUhowia  turbatriv,  Cb. 

a.  Palpus  of  male  from  outside.     1,  falciform  process;  2,  spine  at 

apex. 

b.  Palpus  from  above. 

c.  Palpus,  another  view. 

d.  Epigyne  of  female. 

e.  Caput  and  falces  from  in  front. 

f.  Profile  of  female. 

g.  Cephalothorax  from  above. 
Fig.  4.  Rtllhousia  desolans,  sp.  n. 

a.  Profile  of  female. 

b.  Cephalothorax  and  abdomen  from  above, 
c  Epigynal  area  from  in  front. 

d.  Ijpigynal  area  from  above. 

e.  Caput  and  falces  from  in  front. 
Fig.  5.  Mtcroneta  clgpeata,  sp.  n. 

a.  Profile  of  male. 

b.  Cephalothorax  and  abdomen  from  above. 

c.  Right  palpus  of  male  from  above. 

d.  Sternum,  maxiUse.  and  falces. 

e.  Caput  and  fialces  m>m  in  front. 

f.  Lett  palpus  from  outside. 
Fig.  6.  Bathyphantes  setiger,  sp.  n. 

a.  Right  palpus  of  male  from  above,     a,  apex  of  falciform  process  ; 

by  spiral  spine  at  apex  of  organs ;  c,  plumule ;  d,  central  spine. 

b.  Right  palpus  from  outer  side. 

c.  Falciform  process.    1,  spatulif orm  apex ;  2,  group  of  long  set®. 

d.  Falciform  process,  another  view. 

e.  Epigyne  of  female. 

Fig,  7.  Bathgpkantes  nigrinusy  Bl. 

7'.  Palpal  organs  from  outer  side,    a,  falciform  process ;  by  spiral 

spme  at  apex ;  c,  plumule ;  dy  central  spine. 
7".  Falciform  process,  enlarged. 
7  a'.  EjMgyne  of  female  from  above,    a,  upper  stjlum, 
7  a".  Epigyne  of  female,  lateral  view. 
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Fig,  8.  Bathypkcmtes  approxinuUw,  Cb. 

8'.  Palpal  organs  &om  outer  side,    a,  fEdciform  process ;  b,  spiral 

spine  at  apex, 
8".  Falciform  process,  detached. 
8  a'.  Enigyne  of  female,  lateral  view,    a,  upper  stylum. 
8  a".  £pigYne  of  female  from  above. 


Piff,  9.  Bathyphantes  dorsalis,  Wid. 

Palpus  of  male  from  outside,    a,  fieJciform  process ;  b,  spine  at  apex. 
Fig,  10.  Bathgphantes  puUtUuSf  Cb. 

a.  Palpus  of  male  from  outer  side,    a,  falciform  process;  b,  apo- 

physis with  serrulate  apex ;  c,  spine. 

b.  Palpus  from  beneath. 


PlatbII. 

JF^.  1.  Porrhomma  errans,  Bl.    E  Coll.  F.  M.  C.,  R.  H.  M.,  0.  P.  C. 

a.  Palpal  organs  from  outer  side,    a,  fedciform  process ;  b^,  6*,  ^^, 

spmes  on  ditto ;  c,  small  spur  at  apex  of  bulb ;  e,  basal  spur  of 
digital  sheath. 

b.  Caput  and  falces  &om  in  front    Lines  at  side  show  relative 

height  of  clypeus  and  ocular  area. 

c.  Epigyne  of  female  from  above. 

d.  Eipigyne  of  female,  lateral  view. 

Fig,  2.  Porrhomma  Meadii,  sp.  n.    E  Coll.  F.  M.  C.  and  R.  H.  M. 

a.  Palpal  organs  from  outer  side.     Small  letters  have  the  same 

signification  as  in  fig.  1  a. 

b.  Caput  and  falces  from  in  front.    Lines  at  side  as  in  fig.  1  b. 

c.  Epigyne  from  above. 

Fig,  S,  Porrhomma  pygmtBum,  Bl.    E  Coll.  O.  P.  C,  type. 

a.  Palpal  organs  from  inner  side.    Small  letters  as  above. 

b.  Caput  and  falces  from  in  front.    Lines  as  above, 
c  Palpus  from  outer  side.    Letters  as  above. 

Fig.  4.  PofThomma  oblongum,  Cb.    E  Coll.  F.  M.  C. 

a.  Palpal  organs  from  outer  side.    Small  letters  as  above. 

b.  Caput  and  falces  from  in  front.    Lines  as  above. 
c  Palpus  from  above.    Small  letters  as  above. 

Fig.  5.  Porrhomma  CampbelliL  sp.  n.    E  Coll.  F.  M.  C. 

Caput  and  fEilces  from  in  nront.    Lines  as  above. 
Fig,  6.  Porrhomma  mgops,  Sim.    E  Coll.  O.  P.  C. 

Caput  and  falces  from  in  front.    Lines  as  above. 
Fig»  7.  a.  Porrhomma  microphthaimum^  Cb.     E  Coll.  O.  P.  C. 
Palpal  organs  from  above.    Letters  as  above. 
b.  Porrhomm^i  decern,  Cb.    E  CoU.  O.  P.  C. 

Palpal  organs,  different  views.    Letters  as  above. 
Fig,  8.  Agroeca  celans,  Bl. 
Epigyne  of  female. 
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XIII. — A  Month  on  the  Trondhjem  Fiord. 
By  the  Rev.  Canon  Norman,  M.A.,  D.C.L.,  P.R.S.,  &c. 

[Gontinued  from  vol.  xii.  p.  462.] 

[Plates  VI.  &  Vn.] 

Genus  Eineeoskias,  Danielssen. 

(Additional  notes  on  the  genus.) 

Kinekoskias  Smitti,  Dan. 

Add  to  the  synonymy  of  my  previous  notes  given  on  p.  448 
of  vol.  xii.  the  following : — 

1875.  Bugxda  flexilis,  Verrill,  "Brief  Contrib.  XXXII.  Results 
Dredging  New  England  Coast,  1874,"  Amer.  Journ.  Sci.  vol.  ix. 
p.  415,  pi.  vii.  figs.  1,2. 

1879.  Kinekoskias JlexiUSf  Verrill,  "  Recent  Additions  Marine  Invert, 
N.E.  Amer.,''  Proc.  U.S.  Nat.  Mus.  p.  189  (no  description). 

1879.  Kinekoskias  Smitti,  Dub.  &  KoT.y=BuffitlaJlexiliSj  Verr.,  Verrill, 
Prelim.  Check-List  Marine  Invert.  Atlantic  Coast,  Cape  Cod  to 
Gulf  of  St.  Lawrence,  p.  29  (name  only). 

1885.  Kinekoskias  (Bugulopsis)  fiexilis,  Verrill,  "Results  Explor. 
'  Albatross,'  1883,"  Ann.  Rep.  Comm.  Fish  and  Fisheries  for  1883, 
p.  630  (no  description). — Bugulopsis,  to  which  the  species  is  here 
referred,  is  a  genus  established  by  Verrill,  with  CeUularia  PeachH^ 
Busk,  as  the  type,  upon  the  valid  grounds  that  CeUularia  of  Busk  is 
not  PalWs  genus  of  that  name. 

Since  the  last  part  of  these  notes  was  published,  having 
had  occasion  to  refer  to  some  of  Verrill's  papers,  I  came  across 
his  figure  of  BttgulaflexiliSj  and  was  at  once  struck  with  the 
absolute  identity  of  his  illustrations  and  my  own  of  Kine^ 
koskiaa  Smittiy  and  I  find  that  he  subsequently  referred  his 
species  to  that  of  Danielssen.  Verrill  speaks  of  the  branches 
as  "  tapering  gradually  to  the  point  of  attachment,"  but 
makes  no  mention  of  a  stalk ;  but  even  should  the  species 
assume  a  different  habit  on  the  other  side  of  the  Atlantic,  the 
zooecial  characters  being  the  same,  there  can,  I  take  it,  be 
no  question  as  to  the  propriety  of  uniting  the  forms.  It  is 
interesting  that  Danielssen's  species  has  its  range  thus  ex- 
tended. It  occurs  in  deep  water  (194  fathoms)  off  the  coasts 
of  Maine  and  Nova  Scotia.  I  have  found  a  fragment  labelled 
^^Kinekoskias  Smitti,  =  Bugula  Jlexilisj^^  which  was  sent  to 
me  by  Professor  Verrill.  It  is  in  spirit,  but  in  bad  conditioui 
having  been  apparently  at  some  time  dried ;  but  it  appears 
to  bear  out  the  synonymy. 
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Kinekoskiaa  arboreacens^  Danielsseo, =^u^u2a  umbellaj  Soiitt* 

It  maj  be  well,  as  I  am  noticing  this  genus,  to  refer  also 
to  this  other  northern  species.  K.  arbor eacens  has  the  zoariam 
attached  not  by  one  chitinous  tube,  but  by  many,  and  these 
are  short ;  the  zoarium  is  more  calcareous  than  in  K.  Smittij 
all  the  branches  arch  over  and  bend  downwards,  like  an 
opened  umbrella*,  while  the  stems  bear  the  proportionate 
height  of  its  handle.  The  zooecia  are  on  the  upper  surface  of 
the  branches;  they  have  their  backs  marked  with  curved 
lines,  as  represented  by  Dan.  &  Kor.  On  the  front  there  is 
no  spine-point  at  the  upper  outer  angle,  but,  instead,  this 
angle  is  the  point  for  the  attachment  of  the  avicularium, 
which  thus  occupies  a  different  position  from  that  in  the  three 
other  known  species ;  the  avicularium  is  much  shorter  and 
more  tumid — Dan.  &  Kor.  correctly  say  "  it  resembles  an 
eagle's  head  in  shape," — with  the  crown  much  arched. 

The  points  I  have  mentioned  distinguish  this  species  from 
K.  pociUumy  Busk,  of  the  *  Challenger '  Expedition,  as  well 
as  from  the  species  here  previously  described.  Specimens 
examined  are  from  the  Gulf  of  St.  Lawrence  [Mr.  Whiteaves) 
and  Kara  Sea,  'Dijmphna'  Expedition  {Copenhagen  Museum). 
This  last  specimen  has  ooecia,  which  have  not  previously  been 
observed.  They  are  semiglobose  and  similar  in  character  to 
those  of  the  other  species. 

7.  Bugula  Mwrrayana^  Johnston. 
Bddberg. 

Genus  Eleotra,  Lamouroux,  1816 
(type  Electra  verticiUata,  LBjnx.fSiFlt48trapilo8a,  Linn.). 
ssAmpk&lestrumy  Gray,  1848  (type  A,  memdratiaeea,  Abildg.t),= 

*  Busk  is  mistaken  in  supposing  {vide  '  Challenger '  Report,  p.  45)  that 
Smitt  has  represented  his  specimen  ''  the  wrong  way  up  in  his  tigure/' 

t  Busk,  in  *  Challenger  Report,  Cheilostomate,  1884,  makes  Meni' 
branipora  Flemingii  the  type  of  Amphiblestrum,  In  order  to  understand 
this  we  must  refer  to  his  Cat.  Marine  Polyzoa  in  Brit.  Mus.,  Cheilosto- 
mata,  p.  68,  where,  in  describing  M.  Fleminaii,  he  makes  I^wtra  membra^ 
naceoy  Ahildg.,  a  synonym.  It  is  strange  now  he  can  have  fallen  into 
such  a  mistake,  for  there  is  nothing  in  Abildgaard's  description  or  figure 
applicable  to  M.  Flemmgii,  The  following  words  are  important  in  that 
author's  description,  which  is  confirmed  by  the  figure : — *'  Cellulis  mar- 
gine  calcareo  cmctis,  et  membra  hyalina  tectis.  In  medio  marginali  basis 
prostat  mucro  elevatus  plus  minus  elongatus,  etc."^     What,  then,  is 

*  Abildgaard,  in  Miiller's  ZooL  Dan.  vol.  iii.  1789,  p.  63,  pL  czyii 
figs.  1,2. 

Ann.  &  Mag.  N.  Hisi.  Ser.  6.  Vol.  ziii.  8 
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Conopeum,  Gray,  1848  (type  C  reticulumy  Gray  ♦),s=-4ttnuZijparfl, 
Gray  (type  A,  pilosa,  Itinn. ),=li€ptelectrina,  d'Orb.  1861  (type 
H,  dentata,  Sol.  &  E[\.),^Ekctnna,  d'Orb.  (type  U,  lamellosa, 
d^Orb.),  =  Pyriporay  d'Orb.  (type  [recent]  P.  ramosUy  d'Orb.), 
^Mectra,  Busk  ('  Challenger'),  partim. 

Zooecium  more  or  less  elongated,  typically  turbinate,  the 
basal  portion  enclosed  by  a  calcareous  crust,  which  may  be 
either  punctate  or  entire ;  anterior  portion  consisting  of  an 
area  oval  or  oblong  in  shape,  covered  by  a  thin  membrane, 
at  the  summit  of  which  is  the  oral  opening ;  border  of  the 
area  calcareous  and  often  surmounted  with  spines,  in  which 
latter  case  one  at  the  base  is  either  the  only  one  present  or  is 
usually  larger  than  the  rest.  No  ooecia  known  in  recent 
species.  No  avicularia.  Larva  a  "  cyphonautes."  Zoarium 
either  incrusting  or  erect  and  free. 

The  species  are  subject  to  extraordinary  variation,  and  in 
certain  conditions  the  basal  portion  becomes  nearly  or  quite 
obsolete. 

Other  European  species  referable  to  the  genus  are  E.  La^ 
croixii  (And.)  (incluaing  M.  monoatachya^  Busk)  and  E.catenU' 
laria  (Jameson).  There  are  many  representatives  in  other 
parts  of  the  world. 

Electra  verttdllata,  Lamx.,  has  long  been  a  puzzle  to 
authors,  and  parts  of  the  original  figures  have  again  and  again 
been  reproduced  without  any  additional  light  being  thrown  on 
the  species.  Paul  Fischer  f  and  Smitt  were  the  first  who 
rightly  referred  it  to  Flustra  piloaa^  Linn.  That  this  is  the 
case,  and  that  it  owes  its  peculiar  verticillate  arrangement  of 
the  zooecia  to  the  situation  on  which  it  was  developed,  is,  I 
think,  clear,  though  not  hitherto  explained.     An  examina- 


Abildgaard's  Mustra  membranacea  P  It  is  most  certainly  the  form  figured 
by  Smitt  (pL  xx.  fig.  46)  as  forma  membranacea  of  M^nbranipora  pilcsa, 
and  rightly  referred  by  him  to  Abildgaard's  species,  and  which  has  since 
been  -well  figured  by  Freese  ("  Anatom.-histol.  Unters.  von  Membranipora 
pilosa,  Linn.,"  Archiv  f.  Naturg.  1888,  pi.  i.  figs.  3,  4).  There  can  be  no 
doubt  that  these  figures,  however,  do  not  represent  M.  pilosa^  but  3f .  La- 
croixii,  var.  monostachys,  a  species  which  Levinsen  has  lately  recorded  as 
M.  monostachys  from  the  Baltic  (Levinsen,  Vidensk.  Udbytte  *  Hauchs ' 
To^r  Polyzoa,  1891,  p.  277),  whence  also  the  specimens  of  Abildgaard, 
Smitt,  and  Freese  came. 

*  About  twenty-five  years  ago  I  examined  in  Brit.  Mus.  the  specimens 
wbich  Gray  had  named  Conopeum  reticulumy  and  found  that  most  of 
them  at  any  rate  were  referable  to  3f .  Lacroixii,  Aud.,  which,  difiering 
widely  as  it  does  from  the  type  of  M,  monostachySy  I  am  nevertheless 
unable  to  separate  from  certain  undoubted  forms  of  that  so-called  species. 

t  J^'ischer,  "  Bryozoaires,  Echinodermes  et  Foraminif&res  de  la 
Gironde,"  Actes  Soc.  Linn.  Bordeaux,  vol.  xxvii.  1870,  p.  15. 
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tion  of  the  figures  *  shows  it  to  be  incrasting  the  main  stem 
and  extremities  of  the  branches  of  some  such  seaweed  as 
Cladostephus  verticillatusy  Lightfoot.  The  magnified  view  is 
taken  from  the  extremity  of  a  branch,  and  apparently  the  ver- 
ticillate  ramuli  of  the  seaweed  have  compelled  a  corresponding 
verticillate  arrangement  of  the  zooecia  of  the  polvzoon,  I  have 
seen  such  an  arrangement,  though  not  so  marked,  at  the  ex- 
tremity of  a  zoarium  coating  a  seaweed  (PI.  VII.  fig.  1). 
Moreover  the  quincuncial  disposition  of  the  zooecia  is  some- 
times departed  from  in  Electra  pilosa  without  any  apparent 
cause,  since  in  the  widest  foliations  of  an  erect  Flustriform 
variety  of  the  species  (var.  flustriformisj  specimen  a,  presently 
to  be  described),  which  I  dredged  at  Floro,  there  occur  many 
succeeding  transverse  rows  of  cells  arranged  parallelly  side  by 
side  across  the  frond  (see  PI.  VI.  fig.  6). 

8.  Electra  pilosa^  Linn.,  var.  carbasiiformis,  Norman.   ( PL  VII. 
fig.  2.) 

The  only  example  of  the  species  found  was  taken  at 
Kodberg  living  absolutely  free  and  in  a  "  Hemescharan  "  state. 
It  is  described  below  under  the  above  name,  and  is  the  only 
specimen  I  have  ever  seen  or  heard  of  in  which  this  mode  of 
growth  has  been  assumed  by  the  species. 

I  take  this  opportunity  of  directing  attention  to  the  extra- 
ordinary variation  exhibited  in  this  species.  The  variations 
may  be  divided  into  two  classes — first,  as  regards  the  struc- 
ture of  the  zooecia  themselves,  and,  secondly,  as  affects  the 
ultimate  forms  into  which  the  zooecia  arrange  themselves. 
The  zocecium  is  normalljr  more  or  less  produced  at  the  base, 
and  this  basal  portion  is  always,  when  present,  beautifully 
punctate ;  in  advance  of  this  crustaceous  hinder  portion  comes 
the  area,  usually  ovate,  sometimes  nearly  oblong,  covered 
with  a  thin  membrane,  at  the  arlterior  end  of  which  is  the 
small  mouth-opening ;  the  enclosing  calcareous  margins  of  the 
area  are  almost  invariably  furnished  with  spines  ranging 
from  four  to  ten  in  number  in  different  varieties  on  the  lateral 
marrin,  and  one  at  the  centre  of  the  hinder  margin,  rarely 
of  me  same  size  and  character  as  those  of  the  sides,  but 
usually  conspicuously  larger  and  stouter,  or  converted  into  a 
setose  appendage,  which  attains  often  gigantic  proportions ; 
and  in  one  instance  I  have  seen,  in  addition  to  this  great  seta, 
one,  two,  or  three  of  the  neighbouring  lateral  spines,  together 
with  the  basal  spine,  changed  into  great  setae  (PL  VI.  fig.  4). 

♦  Lamouroux,  Expos,  method  dee  genres  de  TOrdre  des  Polypiers, 
pi  iv.  figs,  a,  A. 

8* 
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In  a  specimen  incmstin^  the  flat  leaves  of  a  Fucua  the 
margins  are  much  more  thickened  than  nsual,  the  zooecia  have 
their  areas  brought  close  together,  the  hinder  calcareous  punc- 
tate portion  of  the  zooecium  being  reduced  to  the  small  portion 
whicn  gives  support  to  the  great  seta,  at  the  base  of  which  a 
few  puncta  may  still  be  seen ;  but  here  and  there  even  these 
few  are  absent  (PI.  VI.  fig.  5).  A  remarkable  modification  in 
the  opposite  direction  takes  place  in  var.  Reaumurianay  where 
the  zocecia  are  elevated  into  a  semierect  position  and  the 
punctate  crust  is  carried  forwards  and  forms  side  walb  on 
which  rest  the  usual  margins  of  the  area  (PL  VII.  fig.  1). 

In  the  seas  of  our  own  islands  this  species  has  only  been 
met  with  in  an  incrusting  state,  and  Mr.  Hincks  has  remarked* 
that  ^^  amidst  all  the  varieties  of  this  protean  species  from 
various  parts  of  the  world  "  he  had  never  seen  the  erect  free- 

f  owing  form  until  he  received  a  specimen  from  New  Zealand, 
owhere  have  the  seas  been  more  closeljr  examined  for 
Polvzoa  than  around  our  own  islands.  It  is  therefore  very 
curious  that,  while  free-living  states  of  this  species  are  met 
with  on  the  coasts  of  West  France,  of  Belgium,  and  of 
Norway,  no  instance  of  such  growth  should  have  ever 
occurred  in  our  seas. 

There  is  also  a  very  curious  reproductive  difference  as 
connected  with  the  genus  Electra  and  lorms  which  are  certainlv 
at  least  very  closely  allied.  In  the  North  Atlantic  no  ovicell 
has  ever  been  known  on  any  specimen  of  either  of  the  three 
species  which  I  would  refer  to  this  genus,  E.  pilosay  E.  Lor 
croixxi  (including  if.  monoatachys)^  and  E.  catenaria ;  and 
this  fact  has  deep  significance,  x  et  Mr.  Waters  has  described 
from  New-Zealand  Tertiary  beds  forms  so  like  to  the  fore- 
going that  he  has  even  referred  them  to  the  same  species  as 
Mefnu}ranxporamono8tachy8  and  Membranipora  Lacroixiiy  var. 
grandia;  in  these  reproduction  takes  place  by  means  of 
ooecia  f-  The  absence  of  ocecia  in  recent  forms  would  not, 
moreover,  seem  to  be  confined  to  North-Atlantic  species.  I 
cannot  recall  to  mind  any  out  of  many  exotic  recent  species 
which  I  should  refer  to  the  genus  in  which  ooecia  are  known. 
It  is  probable  therefore  that  Waters's  species  must  find  their 
place  in  another  genus,  notwithstanding  the  close  resemblance 
of  such  a  form  as  that  shown  in  his  fig.  3  to  the  genus  Electra. 

♦  Ann.  &  Mag.  Nat.  Hist.  ser.  5,  vol.  x.  1882,  p.  169. 

t  Waters,  "Tertiary  Cheilostomatous  Bryozoa  from  New  Zealand," 
Quart.  Joum.  QeoL  Soc.  vol.  xliii.  1887,  p.  46  (3f.  monostachys,  pi.  vi. 
%8.  6, 3;  M,  LacrmxU,  var.  grandiSf  pi.  vi.  ^.  1). 
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Section  I.  Adherent  varieties. 

Var.  1.  dentata^  Ell.  &  Sol.  (PI.  VI.  fig.  1).— Zocecium  more 
or  less  produced  and  punctate ;  margin  of  area  crowned  with 
spines,  variable  in  number,  usually  from  four  to  ten,  rarely 
twelve,  and  one  at  the  base  larger  and  stronger  than  the  rest, 
but,  like  them,  calcareous.  Very  common  in  the  British  Isles, 
incrusting  shells,  stones,  and  weeds.  (Busk,  Brit.  Mus.  Cat. 
Cbeilostomata,  pt.  ii.  pi.  Ixxi.  fig.  1 ;  Hincks,  Brit.  Mar.  Pol. 
pi.  xxiii.  figs.  2,  3.) 

Var.  2.  tenuis,  Norman  (Pi.  VI.  fig.  2). — This  form  corre- 
sponds in  all  respects  with  the  last,  except  that  it  is  more 
delicate  in  structure,  the  spines  more  slender,  and  the  basal 
spine  reduced  in  size,  so  as  to  be  no  larger  than  the  others. 

An  extreme  form  of  var.  tenuis  in  my  collection  (formerly 
in  Barlee's),  incrusting  a  Mytilusy  has  the  greater  portion  of 
the  zooecia  wholly  devoid  of  spines  or  setae;  other  zocecia 
have  two  or  three  little  denticles  (rather  than  spines) ;  others 
resemble  Hincks's  pi.  xxiii.  fig.  4 ;  while  some  few  show  the 
passage  to  the  usual  state  of  var.  tenuis. 

Forma  stellataj  Thompson. — This  is  either  of  the  foregoiuj 
varieties  living  on  the  inside  of  bivalves  or  on  broad-leave( 
seaweeds,  and  the  zoarium  growing  out  into  digitate  exten- 
sions at  the  margins,  so  that  its  form  is  more  or  less  stellate. 

Var.  3.  twicay  Norman, = var.  Lceflinffianaj  Moll  (PL  VI. 
figs.  3—5) . — I  have  never  seen  this  variety  incrusting  stones 
or  shells,  but  always  seaweeds.  The  zooecia  have  the  margins 
much  stronger  than  in  the  preceding  varieties ;  the  posterior 
punctate  portion  is  often  reduced  to  a  minimum,  especially  in 
the  central  portions  of  the  zoarium,  where  the  punctated  struc- 
ture is  wholly  absent  or  can  only  be  seen  at  the  base  of  the 
posterior  spine.  The  lateral  spines  are  usually  six,  stout  and 
strong ;  the  posterior  central  spine  is  greatly  developed,  some- 
times still  preserving  its  spine-like  character,  at  another  trans- 
formed into  a  great  chitinous  seta,  which  is  two,  three,  or  even 
four  times  the  length  of  the  zocecium  :  when  incrusting  a  flat 
weed  these  long  setae  are  developed  most  freely  at  the  margins ; 
when  investing  small  round  weeds  the  whole  zoarium  elegantly 
bristles  with  them,  and  sometimes  two,  three,  or  four  spines 
are  changed  into  the  great  setae.  (Blainville,  Man.  d'Actinol. 
pi.  Ixxv.  tig.  2 ;  Hincks,  pi.  xxiii.  fig.  1.) 

Var.  4.  Reaumurianaj  Moll,  =  Electra  vertidllata,  Lamx. 
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(Pl.VII.  fig.  1). — Zooecia  much  more  delicate  in  structure  than 
in  the  last  variety,  semierectj  so  that  in  most  cases  the  punctate 
crust  is  to  be  seen  not  only  on  the  hinder  portion,  but  on  the  sides 
beneath  the  area ;  lateral  spines  mostly  four,  but  sometimes 
six  or  eight ;  posterior  seta  of  moderate  length,  equal  to  about 
two  zooecia.  The  zooecia  are  more  irregularly  disposed  than 
in  any  other  variety,  often  one  series  is  developed  on  the  top 
of  another,  and  here  and  there  at  the  extremity  of  the  branches 
they  take  on  a  verticillate  arrangement ;  but  this  verticillate 
arrangement  is  rarely  to  be  found,  and  I  regard  it  in  my 
specimens  as  purely  accidental;  but  the  tendency  of  the 
zooecia  to  erect  themselves,  and  hence  their  form,  and  the  four 
lateral  spines  clearly  indicate  this  as  the  form  described  by 
Lamouroux.  I  have  a  large  quantity  of  this  variety  clothing 
in  every  part  masses  of  a  small  round  branched  weed  about 
3^  inches  high.  It  is  part  of  that  portion  of  mv  British  col* 
lection  which  was  Barlee's,  but  the  locality  has  not  been 
preserved.  (Lamouroux,  Expos,  m^th.  Polypiers,  pi.  iv. 
figs,  a,  A ;  Moll,  Escharaj  ex  Zooph.  ord.  genus  1803,  pi.  iv. 
fig.  6,  A-E.*) 

Var.  5.  htppothotformt8y=:yai.  laxa  (PI. VI.  fig.  7),  Hincks's 
names  for  Smitt's  pi.  xx.  fig.  49. — In  this  beautiful  and  most 
remarkable  variety  the  zoarium  consists  of  lines  composed  of  a 
single  series  of  zooecia,  whence  branches  diverge  right  and  left 
from  every  cell  (normally)  t ;  these  branches  also  consist  of 
cells  in  single  file  and  give  origin  to  other  pinnulae,  thus  in 
all  respects  conforming  to  the  ^  habit  of  Uippothoa  dxvaricata. 
It  runs  over  Fud  and  is  most  fully  and  perfectly  developed 
on  their  air-bladders.  The  following  is  the  description  of  the 
arrangement  of  the  zooecia  in  a  portion  of  a  specimen : — A 
main  branch  consists  of  a  chain  of  34  cells,  the  first  twenty- 
five  of  which  give  origin,  both  on  right  ana  left,  to  branches, 
the  structure  thus  being  elegantlv  pinnate.  We  will  now 
follow  the  course  of  three  consecutive  pinnas  on  the  left  side. 
Pinna  A  J  1-5,  6  (1),  7  (1),  8-12,  13-31  (1)  ;  from  13  to  31 

♦  Moll's  specimen  had  six  lateral  spines  on  the  cells ;  that  of  Lamouroux 
four. 

t  To  understand  how  this  takes  place,  see  Jules  Barrois, 'M6m.  sur 
Temhryol.  des  Brvozoaires/ 1877,  pi.  xv.  fig.  6,  where  we  have  represented 
the  "  mother-cell "  Riving  off  the  commencement  of  the  three  next  cells, 
one  in  front  and  one  from  each  shoulder.  Each  cell  in  var.  hippothoi^ 
formis  in  this  respect  acts  as  the  "  mother-cell,"  giving  oflE  three  buds, 
but  the  lateral,  instead  of  being  directed  forwards,  are  directed  outwards. 

J  A  number  as  the  first  "  1-6  "  means  that  the  first  five  cells  of  the 
pinna  have  no  branches,  "  6  (1)  "  means  that  the  sixth  gives  origin  to  a 
branch  (pinnula)  on  one  side,  "  7  (2)  "  Fould  mean  that  the  cell  gives 
rise  to  two  pinnulse,  right  and  left. 
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the  pinna  runs  side  by  side  with  pinna  B,  the  cells  touching 
those  of  B  on  the  right;  on  the  left  and  free  side  every  cell 
gives  origin  to  a  pinnula.  Pinna  B,  1-3,  4(1),  6-12  (2) ; 
now  it  comes  into  contact  with  pinnae  A  and  C,  and  passes 
between  them,  the  three  running  side  by  side  from  13-17; 
here  pinna  C  has  diverged  to  the  right,  but  A  is  still  to  the 
left,  so  one  side  only  is  free  and  we  have  18-29  (1) .  Pinna  C, 
1-5,  6-9  (1),  10,  11 ;  here  it  is  running  along  the  side  of  B, 
which  is  on  its  left,  so  that  on  that  side  it  cannot  branch,  and 
we  have  12-18  (1) ;  here  it  diverges  from  B  to  the  right, 
and,  being  free,  we  have  19-29  (2),  and  then  a  terminating 
creeping  base  equal  in  length  to  six  cells,  on  which  the  celU 
are  imperfectly  or  as  yet  not  at  all  developed.  The  zooecia  are 
elongated  both  in  the  posterior  calcareous  portion  and  in  the 
long  and  often  nearly  oblong  area;  the  lateral  spines  are 
4  or  6,  rarely  8,  the  posterior  spine  is  no  larger  than  the 
others  * ;  the  branches  diverge  from  what  may  be  called  the 
shoulders  of  the  zooecium.  In  every  case  where  a  branch  is 
not  given  off  to  right  or  left  it  is  from  want  of  room ;  the 
animal  seems  to  discover  by  its  tentacles  that  there  is  a 
neighbour  too  near  to  enable  itself  to  develop  a  zooecium  in 
that  direction:  but  the  direct  onward  growth  of  the  main 
stem,  pinna,  or  pinnula  is  not  so  easily  stopped ;  it  will  run 
up  close  to  the  side  of  a  neighbour  and  accompany  it  in  its 
onward  course  (see  Smitt's  figure),  or  it  will  ride  over  its 
back,  if  at  an  angle,  and  pursue  its  journey.  The  pure  white 
lace  which  this  variety  forms  is  a  beautiful  object  seen 
against  the  black  background  of  the  Focus  on  which  it  is 
developed.  My  specimens  are  from  Floro,  and  it  is  not 
unlikely  that  those  of  Sars,  which  Smitt  describes,  were  from 
the  same  locality,  the  fauna  of  which  Sars  knew  so  well. 

Section  II.  Free-living  forms. 

Var.  6.  carbdaiiformis  (PL  VIL  fig.  2). — Imagine  the  form 
«/e//ato,Thompson,  living  absolutely  free,  consisting  of  a  lamina 
composed  of  a  single  layer  of  zooecia,  with  calcareous  back, 
and  you  have  this  variety.  The  specimen  is  20  millim.  in  its 
greater  and  16  millim.  in  its  lesser  diameter,  the  outline  very 
stellate ;  the  area  of  the  zooecia  has  four,  rarely  six,  or  even 
eight  spines  on  the  margin,  the  posterior  spine  a  little  larger 
than  the  others.  I  can  see  no  sign  of  attachment  even  at 
the  "  mother-cell."     Rodberg,  Trondhjem  Fiord,  1893. 

*  It  was  80  in  Smitt^s  specimen,  and,  of  course,  there  may  be  this 
Tariation. 
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Var.  7.  flustriformtSy^Yeir.  EUtsianay  Moll. — The  variety 
may  or  may  not  have  originally  invested  a  seaweed ;  in  the 
former  case  the  seaweed  or  hydrozoon  having  been  covered, 
the  zoarinm  develops  free  growth  and  forms  flattened  branches 
of  greater  or  less  width.  The  following  notes  will  show  wide 
divergence  in  the  mode  of  growth  of  the  branches  of  var. 
Jlustriformis. 

Form,  a  (PI.  VIL  fig.  3)  exhibits  great  difference  in  the  cha- 
racter of  the  free  branches  in  the  same  specimen :  some  are 
broad  and  leaf -like,  of  twenty  to  thirty  zooecia  in  width ;  others 
ligulate;  others  so  narrow  as  at  first  sight  to  appear  to  be 
round,  but  closer  examination  shows  an  ovate  section,  they 
are  two  or  three  zooecia  wide.  These  narrow  branches  are  at 
the  base,  but  the  expanded  leaves  have  digitate  terminations. 
The  lateral  spines  are  usually  six,  sometimes  eight ;  basal  spine 
not  long  on  the  central  portion  of  the  leaves,  but  produced 
into  a  rather  long  seta  on  their  margins  and  on  the  narrower 
branches.  Height  2^  inches,  not  based  at  all  on  a  seaweed. 
Batalden,  which  is  a  few  miles  from  Floro,  Norway,  1882. 

Form  b  (PL  VII.  fig.  4) .  A  dense  bush,  composed  of  a  large 
number  of  stems  springing  from  one  base,  ana  dichotomously 
and  trichotomously  branching;  all  branches  and  branchlets 
flat  and  narrow,  mostly  four  to  eight  zooecia  in  breadth,  but 
occasionally  widening  before  again  dividing  to  fifteen  or  even 
twenty  zooecia.  Armature  as  m  the  last,  but  many  cells  in 
the  wider  portion  of  one  of  the  specimens  wholly  devoid  of 
spines.  Height  2  inches.  Bukken,  in  the  Bergen  Fiord, 
1878  {A.  M.  N.) ;  Ostende  {Prof.  E.  van  Beneden). 

When  visiting  the  museum  at  Lifege  in  1892  I  saw  a  great 

Quantity  of  this  form  preserved  in  spirit,  some  of  which,  above 
escribed,  Prof.  E.  van  Beneden  kindly  gave  me.  He  told 
me  that  it  was  very  common  on  the  coast.  This  is  interesting, 
because  Pallas,  who  wrote  his  excellent  ^  Elenchus  Zoophyt- 
orum^  127  years  ago,  tells  us  that  this  present  form  was 
known  in  Belgium  as  "  Zee-moss,"  and  writes : — *^  Nullibi 
abundantiorem  novi  banc  Escharam,  ^uam  in  Mari  Belgium 
alluente.  Sertulariam  longisaimamy  ibidem  copiosissimam  et 
magnis  acervis  s»pe  in  littore  conspicuam,  in  certis  tractibus, 
maxime  versus  autumnum,  totam  incrustat,  et  ab  extremis 
ejusdem  ramulis  insuper  frondescens,  elegantissimas  formas 
assumit,  primoque  tunc  aspectu  Spagnum  palustre  fere  semu- 
latur.  Sic  incrustatse  hujus  Sertularise  immanis  vis  ineunte 
imprimis  hyeme  Ann.  1764  in  tota  occidentali  Belgii  ora,  a 
flantibus  Ausiris  egerebatur,  ut  in  brevi  passim  spatio,  ad 
onerandum  vehiculum  sufficere  potuissit "  (p.  51). 

Form  c  (PL  VII.  fig.  6). — Based  on  a  seaweed,  from  which 
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base,  when  covered,  have  arisen  hundreds  of  free  strap-formed 
branches,  usually  simple,  very  rarely  dichotomously  divided. 
The  uniform  strap-shape  of  the  branches  and  their  nearly 
uniform  breadth  of  three  to  five  zooecia,  and  length  of  about 
half  an  inch,  give  to  this  specimen  a  very  marked  character. 
The  zooecia  are  always  quincuncially  arranged,  and  have  six 
strong  lateral  spines,  the  basal  spine  as  a  long  seta.  Height 
5  inches.  Picked  up  on  the  sands  at  Cap  Breton,  S.  W. 
France,  in  1880  {A.M.N.). 

Var.  8.  cellariijbrmis  (PI.  VII.  fig.  6). — A  most  elegant 
form.  A  little  bush  with  erect,  round  branches ;  the  un- 
divided branches  are  from  i  to  1^  inch  long,  but  seldom  more 
than  half  a  millimetre  in  diameter ;  built  up  generally  of  four 
rows  of  zooecia,  which  are  rather  more  elongated  than  usual, 
with  4  or  6  lateral  spines,  and  the  basal  spine  slender  but  not 
setiform.     Height  2  mches.    Floro  Bay,  Norway  {A.  M.  N.), 

Var.  9.  gemellariiformis  (PI.  VII.  fig.  7). — Here  we  meet 
with  E.  pilosa  performing  a  most  extraordinary  gymnastic 
feat.  Two  zooecia  stand  back  to  back,  shoulder  to  shoulder ; 
on  them  mount  two  similar  zooecia,  and  so  the  main  stem  is 
built  up  of  pairs  of  cells ;  then  from  both  right  and  left 
shoulder  of  every  cell  stands  out  at  nearly  a  right  angle  a  cell, 
which  is  back  to  back  again  with  the  cell  which  has  been 
developed  from  the  opposite  side  of  the  main  stem,  and  the 
growth  of  the  branches  proceeds  as  that  of  the  main  stem ; 
and  in  this  way  an  erect  pinnate  structure  is  built  up,  ultimately 
becoming  bipinnate,  and  even  tripinnate,  and  the  whole  com- 
posed of  only  a  double  row  of  cells.  Zooecia  and  spines  as 
m  the  last.     Floro  Bay,  Norway,  1882  {A.  M.  K). 

Var.  10.  eucrateiformts  (PI.  VII.  fig.  8). — This  is  var. 
hippothoiformis  living  free,  the  entire  structure  being  formed 
of  a  single  series  of  cells  and  pinnately  branched.  In  this 
case,  however,  the  branches  are  few  and  the  general  appearance 
is  of  a  mass  of  long  chains  lying  heaped  together.  Found 
with  the  many  other  remarkable  forms  in  Floro  Bay. 

Vars.  1  to  4  are  British  forms,  the  rest  are  not  yet  known 
in  our  fauna. 

The  truly  marvellous  forms  above  described  exhibit  an 
amount  of  variation  in  Electra  pilosa^  to  which  I  know  no 
counterpart  in  the  whole  range  of  marine  zoology,  or,  indeed, 
in  any  other  animal.  One  extraordinary  circumstance  at 
once  strikes  us.     There  seems  to  be  common  mind  at  work 
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and  exhibited  by  the  members  of  a  colony,  who  determine  to 
erect  their  building  after  a  special  and  prearranged  plan. 
This  is  no  case  of  inherited  instinct  which  prompts  the 
members  of  a  family  to  act  together  to  build  as  their  fathers 
built ;  but  the  founder  of  a  colony  settles  the  course  she  will 
adopt,  and  this  determination,  it  would  seem,  must  somehow 
be  communicated  by  means  of  the  colonial  nervous  system, 
and  be  acted  upon  by  all  the  descendants  to  whom  she  gives 
birth  by  gemmation.  Natural  selection  cannot  account  for 
this.  A  very  difficult  problem  is  here  presented  to  us.  We 
cannot  appeal  to  vast  periods  of  time.  We  see  enormous 
changes  brought  about  apparently  at  the  will  of  individuals, 
who,  building  colonies  after  the  various  fashions  characteristic 
of  a  large  number  of  genera  belonging  to  the  same  class  as 
themselves,  simulate  the  general  forms  of  a  Memhraniporay  a 
Hippothoaj  a  Carbaaea,  a  Fluatra,  a  Cellariay  a  GemeHaria^ 
and  a  Eucratea  *. 

Bugula  Murrayana  is  another  species  given  to  "  sports." 
The  Menipea Jruticosa^VsLckdkrdi  [^ Cellutaria  quadridentataj 
Lov^n) ,  has  been  often  regarded  as  a  distinct  species,  differing 
from  the  type  in  its  narrower  fronds,  fewer  spines,  and 
absence  of  large  lateral  avicularia ;  but  the  reason  I  refer  to 
this  species  is  not  on  account  of  that  variety,  but  because  it 
also  is  known  to  take  on  a  Eucratea-Wk^  form,  composed  of  a 
line  of  single  cells.  This  curious  variation  is  figured  by 
Smitt  (pi.  xviii.  fig.  27),  and  I  have  also  myself  met  with  it. 

I  have  used  the  word  "  sports  "  advisedly  in  the  preceding 
sentence,  because  the  remarkable  variations  of  Electra  ptlosa 
seem  to  find  a  parallel  in  the  "  sports  "  of  plants. 

Genus  Ramphonotus  *,  gen.  nov. 

The  zooecia,  if  developed  freely  in  form,  remind  us  of  those 
of  Electroy  being  turbinate,  with  a  calcareous  part  posterior 

♦  It  has  been  argued  by  recent  writers  that  the  form  which  the  colony 
of  a  pnolyzoon  belonging  to  the  Cheilostomata  assumes  is  of  no  moment  in 
generic  character.  Electra  pilosa  lends  strong  support  to  this  view. 
1  et  it  is  a  view  nevertheless  m  which  I  am  not  prepared  in  all  cases  to 
acquiesce.  The  zooecial  characters  are  unquestionably  all  important,  but 
no  lasting  classification  can  be  based  on  any  one  part  of  the  zocecium^ 
whether  it  be  the  mouth-opening,  wall,  rosette-plates,  or  anything  else. 
Why  also  in  all  instances  is  the  ultimate  growth  and  form  of  the  zoarium 
to  be  excluded  from  generic  character  among  certain  families  of  the  Chei- 
lostomata, and  at  the  same  time  to  be  recognized  among  the  Cyclosto- 
mata  and  Ctenostomata,  and  even  other  groups  of  the  Cheilostomata  P 
This  is  surely  scarcely  consistent.  In  some  instances,  as^  for  example, 
Electra  pilosa,  the  form  of  the  colony  is  of  no  generic  or  specific  value, 
but  in  otner  cases  it  may  be  and,  I  believe,  is. 

*  *Pdfi<pog,  a  bird's  beak,  and  vmroSf  the  back. 
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to  the  area,  widening  upwards  from  the  base ;  but  ordinarily, 
in  their  crowded  state,  only  a  sufficient  part  of  this  posterior 
portion  remains  to  support  the  avicularium  ;  the  area  is  nearly 
as  wide  as  long  and  often  somewhat  trifoliate  in  form ;  the 
mouth-opening  is  a  slit  close  to  its  anterior  margin,  the  border 
surrounding  the  area  is  calcareous  and  may  be  armed  with 
spines.  Ooecia  large,  globose,  and  imperforate.  An  avicu- 
larium of  large  size  (sometimes  monstrously  so),  with  acute 
mandible,  would  seem  to  be  habitually  present  on  the  adult 
zooecia,  situated  on  the  central  portion  of  the  zooecium  on  or 
immediately  behind  the  hinder  margin  of  the  area,  and  is 
often  elevated  on  a  pedestal.  [Zoanum  incrusting  in  type 
species.] 

Type,  Ramphonotus  mxnax  (Busk) . 

This  genus  approaches  Foveolartay  Busk;  but  the  first 
species  (type)  described  {F.  elliptioa,  Busk)  would  seem  to 
have  a  regularly  articulated  large  operculum,  besides  other 
points  of  distinction. 

9.  Bamphonotus  minax  (Busk). 

Memhranipora  Flemmgiiy  forma  minax,  Smitt,  (Efvers.  K.  Vet-Akad. 

Forhand.  1867,  p.  367,  pi.  xx.  figs.  43,  44. 
Memhranipora  minax,  Hincks,  Brit.  Pol.  p.  169,  pi.  xxii.  figs.  2, 2  a-c. 

On  a  stone  from  about  100  fathoms,  Rodberg.  I  also 
have  it  in  my  collection  from  Shetland,  Hardanger  and  Ber- 
gen Fiords,  Norway  (-4.  if.  N.)y  Gulf  of  St.  Lawrence 
{Whiteavea). 

Hincks  was  of  opinion  that  Smitt's  figure  44  could  not 
belong  to  this  species ;  but  it  gives  an  accurate  representation 
of  the  avicularium  in  the  fully  developed  state. 

10.  Teaaarodoma  gracilCy  M.  Sars. 

1861.  Pustulipor a  gracilis  y  M,  Sars,  Beret,  om  en  i  So  mm.  1840,  Zool. 

Reise  i  Lofoten  og  Finmark,  Nyt  Mag.  f.  Naturvidens.  p.  26. 
1860.  Onchopora  borealis,  Busk,   Quart,  Joum.  Micr.  Sci.   vol.  viii. 

p.  213,  pi.  xxviii.  tigs.  6,  7. 

1863.  Quadricellaria  gracilis,  M.  Sars,  Beskr.  over  nogle  norske 
Polyzoer,  Videnakabs  Forhand.  for  1862,  p.  14  (separate  copy). 

1864.  Qiuuhncellaria  gracilis,  Alder,  "New  Britisn  Polyzoa,  &c.,' 
Quart.  Joum.  Micr.  Sci.  n.  8.,  vol.  iv.  p.  7  (separate  copy),  pL  ii. 
figs.  9-12. 

\2:&I ,  Anarthropora  borealis,  Smitt,  "Krit.  Forteck.  Skand.  Hafs- 
Bryozoer,"  CEfvers.  af  K.  Vet.-Akad.  Forhand.  p.  8,  pi.  xxiv. 
fiffs.  25-29. 

1869.  Tessarodoma  gracUcy  Norman,  "  Last  Report  Dredging  Shetland," 
Brit.  Assoc.  Rep.  for  1868,  p.  309. 

1873.  Tessarodoma  horeale,   Bmitt^    Florida    Bryoz.^    KongL   Svens. 
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VetenB.-A]£ad.  Handl.  voL  xi.  p.  32  (separate  copy),  pL  vi.  figs.  143- 

146*. 
1880.  Porina  horeaUs,  Hincks,  Brit.  Polyzoa,  p.  229,  pi.  xxxi.  figs.  4-6. 
1884.  Tessarodoma  bareale,    Busk,    Report    'Challenger'   Polyzoa, 

I.  Cheilostomata,  p.  174,  pi.  xxiv.  fig.  8. 

On  the  precipices  at  Rodberg. 

This  genus  differs  from  Porina^  d'Orbigny,  in  having  : — 
(a)  ooecia;  (J)  avicularia;  (c)  a  row  of  large  marginal 
pores  ("  orieelles  ").  The  ooecia,  figured  by  Alder,  are  very 
rarely  developed — in  not  one  in  a  dozen  specimens  could  I 
find  them  at  all ;  they  are,  if  present,  only  to  be  seen  on  the 
very  young  cells  at  the  extremity  of  the  branches ;  they  are 
very  small,  with  a  granulated  surface,  and  immediately 
become  wholly  immersed  and  invisible  by  overgrowth  of  the 
surface  of  the  zoarium,  while  at  the  same  time  the  tubular 
orifice  goes  on  developing  and  keeps  well  above  the  surface. 
The  avicularia  also  will  be  seen  best  on  the  young  cells ;  but 
thepresence  of  these  is  constant  or  nearly  so. 

With  respect  to  the  specific  name,  it  seems  to  me  that 
the  one  given  by  Sars  should  be  used.  He  first  described  the 
species,  and  Busk,  in  ignorance  of  the  fact,  redescribed  it ; 
both  assigned  it  to  a  wrong  genus  :  Sars  called  it  a  Pustulu 
poroy  Busk  an  Onchopora.  Sars  was  the  first  to  correct  his 
own  mistake  and  Busk's,  and,  although  there  was  a  previous 
Fustulipora  gracilis y  Milne-Edwards,  injustice  I  think  Sars's 
specific  name  should  be  retained . 

Genus  Hemictclopora,  gen.  nov. 

Zooecia  with  pores  confined  to  the  sides  and  sometimes 
anterior  portion  of  front  wall.  Mouth-opening  well  arched 
above,  lower  margin  straight  (no  denticle  within  the  lip). 
Reproduction  by  ooecia,  which  are  imperforated.  No  avicu- 
laria.    No  special  pore  ("  fenestrelle  "). 

Type,  Hemicyclopora  polita  (Norman). 

11.  Hemicyclopora  polita  (Norman). 

DUcopora    emucronataj    Smitt,    (Efvers.    af   Kong.    Veten8k.-Akad. 

Forhand.  1871,  p.  11^9,  pi.  xxi.  figs.  27,  28. 
Lepralia  polita^  Hincks,  Brit.  Pol.  p.  315,  pi.  xxxii.  fig.  5. 

*  Busk  questions  whether  Smitf  s  "  fig.  143  and  the  lowermost  zooecia  in 
fig.  144  really  form  part  of  Tessarodoma  at  all,  or  have  merely  become 
accidentally  associated  with  it.  The  latter  figures  at  any  rate  might  well 
be  regarded  as  Lepralia  (Porina)  ciliata"  Certainly  the  semicircular  oral 
opemng  is  very  difierent  from  the  circular  form  which  always  prevails  in 
the  youngest  cells  at  the  extremities  of  the  branches  in  Tessarodoma,  and 
there  are  no  lateral  pores  shown  in  the  figures  in  question. 
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This  genus  comes  very  near  to  Mucronella^  but  differs  in 
the  absence  of  the  denticle  ("  lyrula").     Hincks  placed  the 

pe  in  Lepraliay  but  with  doubt.  Discopora  stenostoma, 
imitt,  is  also  referable  to  this  genus. 

On  a  stone  from  deep  water,  Eodberg.  Other  specimens 
in  my  collection  are  the  types  from  Shetland,  70-100  fath. ; 
the  Minch  ;  Greenland  ('  Valorous '  Exped,) ;  Parry's  Island, 
Spitsbergen,  20-70  fath.  {Smitty  as  ^^Ducopora  emucronata  "). 

12.  Schizoporella  Alderiy  Busk. 
Deep  water,  Eodberg. 

13.  Schizoporella  linearis^  HassalL 
On  stems  of  Hydroids,  Eodberg. 

14.  Mucronella  ventricosay  Hassall. 
On  a  stem,  deep  water,  Eodberg. 

15.  Mucronella  abyssicolay  Norman. 
With  the  last. 

16.  Mucronella  laqueata^  Norman. 

Dttcopora  coccineay  forma  ovaUsy  Smitt,  "  Krit.  Forteck.  Ac,"  (Efvers. 
afK.  Vet.-Akad.  Forhand.  1867,  p.  27  (separate  copy),  pi.  xxvii. 
fig.  175  (vix  fig.  174,  qu»  forsan  ad  Mucronellam  abi/ssusoiam  refe- 
renda est). 

Precipices,  Eodberg,  on  stone. 

17.  Porella  compreasa,  Sowerby. 
On  the  precipices,  Eodberg. 

18.  Porella  condnna,  Busk. 
On  shell,  40  fath.,  Eodberg. 

19.  Porella  belhy  Busk. 

1860.  Lepralia  beUa,  Busk,  Quart.  Joum.  Micr.  ScL  yoI.  viii.  p.  144, 
pi.  xxvii.  figs.  2,  3. 

1868.  EschareUa  Landsboromi,  Smitt,  *'  Krit.  Forteck.  &c.,''  GEfrers. 
K.  Vet.-Akad.  Forhand.  1867,  p.  12  (separate  copy),  pi.  xxiv.  figs.  60- 
65  (nee  figs.  66,  67,  nee  Lepralia  Lanasborovii,  JohnstoD). 

1880.  SmiUia  bella,  Huicks,  Brit  Pol.  p.  352,  jpl.  xlii.  figa.  7  and  9. 

1880.  Porella  condnnay  Hincks,  Yai.oraciliSj  ibid.  p.  324,  pi.  xlvi.  fig,  9. 

1889.  Porella  concinna  (nee  Busk),  Hincks  (partim), "  Polyzoa  St.  Law- 
rence,'' Ann.  &  Mag.  Nat  Hist.  ser.  6,  yoL  iiL  p.  428,  pi.  zzi.  fig.  4. 

Zooecia  generally  elongated — longer  in  proportion  to  breadth 
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than  in  P.  concinna — varying  in  colour  from  brownish  yellow 
to  red,  very  rarely  white ;  whole  front  wall  punctate,  the 
pores  round  the  base  being  larger  than  the  rest. 

The  oral  opening  shows  the  following  variations : — ^In  the 
youngest  state  it  is  semicircular,  the  lower  margin  straight 
(Microporellidan)  ;  then  a  sinus  is  developed  on  the  lower 
margin  (and  it  is  Schizoporellidan) ;  next  a  bifid  tooth  appears 
within  the  sinus  (it  is  now  Mucronellidan)  ;  then  the  round 
avicularium  is  developed  in  front  of  the  bifid  denticle,  which 
last  appears  to  be  taken  into  the  wall  of  the  avicularium  (and 
it  is  now  typical  Porellidan) ;  lastly,  a  denticle  is  sometimes, 
but  rarely,  developed  again  within  the  avicularium  and  is 
seen  behind  it  (ana  the  orifice  is  now  typically  Smittian). 

Nor  are  these  all  the  variations,  for  others  occur  in  the 
position  of  the  oral  avicularium :  this  sometimes  is  so  deeply 
seated  that  it  cannot  be  seen  at  all  from  the  front;  and  is  only 
found  bv  looking  down  into  the  throat ;  a  large  form  of  the 
species  having  the  zooecia  measuring  1  millim.  lon^  instead 
of  0*6  to  0*7  millim.,  which  is  the  usual  size,  which  I  have 
from  the  St.  Lawrence  and  Greenland,  seems  always  to  have 
the  avicularium  in  this  position  ;  this  form  may  be  called  var. 
groenlandica ;  next  and  typically  it  is  seen  just  within  the 
oral  margin  ;  lastly,  sometimes  it  is  on  the  margin,  which  it 
interrupts. 

The  ocecia  are  very  little  raised  and  granulated.  Over- 
growth takes  place  with  certain  variations: — (a)  A  thick 
cnist  is  developed  over  the  zooecia,  in  which  the  punctations 
are  even  more  conspicuous  than  in  the  first  cell-wall ;  the 
form  of  the  zooecia  is  preserved.  (J)  The  zoarium  is  covered 
with  a  similar  punctate  crust  to  the  last,  but  here  the  hollows 
between  the  zooecia  are  tilled  up,  the  surface  becomes  nearly 
flat,  and  on  it  the  zooecia  are  mapped  out  by  means  of  narrow 
raised  marginal  lines. 

I  have  a  pretty  variety  from  the  St.  Lawrence  {Whit- 
eaves).  The  zoarium  is  a  Hemescharan  free  form;  its 
surface  is  nearly  flat,  the  zooecia  not  being  so  much  raised  as 
usual;  the  punctations  are  all  over  the  surface  and  con- 
spicuous, except  on  a  granulated  fillet,  which,  raised  above 
tbe  general  surface,  completely  and  evenly  encircles  the 
mouth. 

This  species  mav  be  distinguished  from  P.  concinna  by  its 

{mnctate  front  wall,  as  well  as  by  its  form,  colour,  &c.  The 
atter  species  always  has  the  general  surface  of  the  front  wall 
imperforate  and  granular,  though  it  has  "  origelles  "  (pores)  at 
the  base ;  the  form  of  the  zooecia  is  almost  invariably  shorter, 
and  consequently  wider  in  proportion ;  the  colour  is  usually 
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white,  though  sometimeSy  as  at  Oaemsey,  it  is  pinkish  or 
pale  brownish  yellow. 

Specimens  of  P.  bella  are  in  my  collection  from  Shetland 
[Barlee  and  A,  M.  If.)  ;  Aberdeen  {the  late  Robert  Dawson)  ; 
Bergen  and  Hardanger  Fiords,  Norway  {A.  M.  N.)  ;  Green- 
land ('  Valorous  '  Exped.) ;  Gulf  of  St.  Lawrence  ( Whit- 
eaves). 

"What  is  Lepralia  Bdli^  Dawson?  As  few  persons  would 
have  the  opportunity  of  consulting  the  paper  in  which  the 
species  is  described,  I  give  here  its  characters : — 

"In  large  patches.  Young  cells  granular,  semihyaline, 
confluent ;  mouth  immersed,  sinuated,  with  a  vibracufum  or 
avicularium  inside  the  middle  of  the  lower  lip;  ovicells 
rounded,  granulous  like  the  cells.  Old  cells  white,  opaque, 
flat  above,  and  separated  by  a  deep  sinuous  furrow.  Cfells 
having  a  strong  tendency  to  form  rows  radiating  from  the 
centre  of  the  patch.  It  is  allied  to  L.  concinnay  Busk,  but 
difiers  in  essential  points  from  his  description  and  figure."  * 

Now  the  words  "Young  cells  granular,  semihyaline," 
apply  very  accurately  to  Porella  concinna,  but  not  at  all  to 
P.  bellaj  Busk.  Mr.  Hincks,  in  Brit.  Pol.  pi.  xlvi.  fig.  6, 
figures  from  a  Canadian  specimen — authoritatively  named? 
— Porella  concinnay  var.  Belli.  It  represents  accurately  a 
common  overgrown  state  of  P.  concinnaj  which  is  very 
different  from  the  same  condition  of  P.  bella.  I  have  before 
me  a  mounting,  belonging  to  Mr.  Whiteaves,  who  would 
certainly  know  Dawson's  species,  which  exactly  corresponds 
with  Hincks's  figure,  and  is  labelled  ^^Lepratia  BelUy  I 
think  therefore  there  can  be  no  question  that  Dawson's 
species  is  a  synonym  of  P.  concinna.  Mr.  Hincks  has 
hitherto  united  the  forms  which  I  have  here  deemed 
distinct,  P.  concinna  and  P.  bella ;  but  I  think  his  second 
opinion  was,  at  any  rate,  mistaken  when  in  a  recent  paper  f 
he  transferred  the  L.  Belli  of  Dawson  from  the  form  to  which 
he  had  at  first  assigned  it,  and  applied  it  to  one  which  is 
undoubtedly  what  I  call  P.  bella.  Of  course  it  is  quite 
possible  that  Dawson  may  have  confused  the  species  and 

•  Described  by  Principal  Dawson  in  "Contributions  to  Canadian 
Natural  Historr  by  W.  S.  M.  dUrban  and  Robert  Bell "  (extracted  from 
the  *  Report  of  the  Canadian  Sxirvev '  for  1868),  18C0,  p.  33.  Two  other 
new  forms  are  in  this  paper  described  by  Dawson — Hippothoa  expansa, 
which  subsequently,  ignorant  of  this  paper,  1  by  a  singular  coincidence 
described  under  the  same  name ;  and  Lepralia  plana,  afterwards  named 
by  Smitt  Myriozoon  coarctatum. 

t  Hincks^  "  Polyzoa  of  the  St.  Lawrence,**  Ann.  &  Mag.  Nat.  Hist, 
ser.  6,  vol.  iii.  p.  428,  pi.  xxi.  fig.  4. 
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sent  P.  Bella  to  Mr.  Hincks  as  his  P.  Belli ;  but,  if  so,  it  will 
not  accord  with  Dawson's  own  description. 

20.  Smtttia  Landsborovii,  Johnst. 

An  example  taken  at  Bodberg  with  small  round  ayicularium 
and  bifid  denticle.  It  does  not  bear  any  ooecia,  to  prove  whether 
these  are  punctate  or  not.  Neither  Johnston's  nor  Busk's 
figures  show  any  ovicells;  they  are  both,  it  would  seem, 
drawn  from  Landsborou^h's  specimen,  now  in  the  British 
Museum.  Busk  (Cat.  Mar.  rol.,  Cheilostomata,  pi.  cii. 
fig.  1)  figured  as  8.  reticulata  a  form  which  seems  indistin- 
guishable from  Smittia  Landsborovii, 

The  figure  which  was  next  supplied  to  us  was  by  Alder 
(Quart.  Joum.  Micr.  Sci.,  n.  s.,  vol.  iv.  pi.  iv.  figs.  1-3) ; 
here  for  the  first  time  we  have  the  ocecium  as  well  as  the 
round  oral  avicularium,  together  with  a  larger  spatulate 
avicularium  which  he  found  scattered  here  and  there  among 
the  cells.  The  ocecium  is  figured  as  punctate.  It  is  punctate 
in  every  specimen  I  have  seen  from  the  British  Islands ;  it  is 
punctate  also  in  8.  cryatallinaj  Norman,  and  in  Escharella 
poriferay  Smitt,  forma  typica^  which  I  regard  as  another  form 
of  my  species.  8.  crystallina  may  always  be  distinguished 
from  o.  Landsboroviij  of  which  it  is  at  least  a  marked 
northern  form,  and  I  think  specifically  distinct.  But 
Escharella  porifera^  Smitt,  forma  mqjuacula  and  forma  minus- 
cula,  difier  from  all  the  preceding  in  having  the  ooecia 
imperforatCy  and,  as  compared  with  8.  Landsborovii  typica^ 
the  zooeda  are  more  tumid  and  the  front  wall  more  densely 
punctate.     I  propose  to  call  this  form 

Smittia arctica^  sp.  n.  (type  E.poriferay  var.  majmculaj  Smitt). 

EschareUa  porifera,  var.  majttscula,  Smitt,  Krit.  Forteck.  Skand.  Hafe- 
Bryoz.  pt.  iv.  1867,  p.  9,  pi.  xxiv.  figs.  36-38,  and  forma  nunuscula, 
figs.  33-36. 

Forma  maiuscula:  Kingsbay,  Spitsbergen,  172  fath. 
{Smitt);  Greenland  {'Valorous/  1875);  Gulf  of  St.  Law- 
rence {Principal  Dawson). 

Forma  minuscula:  Gulf  of  St.  Lawrence  {Whiteaves). 
All  in  Mus.  Nor. 

21.  Smittia  trispinosa^  Johnston. 
Trondhjem  and  Eodberg. 
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Fam.  Celleporellidse. 
^DiaseuxidSes,  J,  Jullien  (Cap  Horn). 

Genus  Celleporella,  J.  E.  Gray,  1848. 

1848.  CeU^f>ordlay  Gray,  List  Brit.  Anim.  Brit.  Mus.,  Radiated  Ani- 
mals, ^.  128. 
1888.  Diazeuxia,  J.  Jullien,  Miss.  Scien.  Cap  Horn,  Bryozoaires,  p.  28. 

M.  Jullien,  in  the  synonymy  of  the  genus,  gives  "  Gelle^ 
porellaj  Gray  (partim)";  but  the  only  species  which  Gray 
placed  in  his  genus  was  G,  hycUinOy  and  JuUien's  name  is  an 
absolute  synonym  of  the  before-described  genus. 

Jullien  has  drawn  attention  to  the  striking  features  in  this 
g;enus,  not  only  as  shown  in  the  larval  state  and  early  deve- 
lopment, for  the  elucidation  of  which  we  are  indebted  to  the 
admirable  work  of  J.  Barrois,  but  also  to  the  fact  that  the 
erect  ooecia,  which  are  developed  in  great  profusion  on  the 
heaped-up  central  portion  of  the  colony,  are  not  on  the 
summit  of  polypide-bearing  cells,  but  of  small  cells  connected 
with  the  reproductive  function.  JuUien's  work  should  be 
consulted  with  respect  to  the  genus,  as  I  have  only  referred 
to  the  more  remartable  characters.  Levinsen,  though  appa- 
rently unacquainted  with  JuUien's  work,  has  more  recently 
added  to  our  knowledge  by  illustrating  the  mode  of  growth 
of  the  ocecium-cells  (Levinsen,  *  Hauchs '  Togter  Polyzoa/ 
1891,  p.  286,  pi.  iii.  figs.  10-15). 

22.   Celleporella  hyalina,  Linn. 
Trondhjem,  on  shell. 

Var.  cateniferay  Norman. 

This  name  may  be  given  to  a  variety  from  Floro, 
Norway.  It  is  very  prettily  reticulated,  the  cells 
being  separated  from  each  other  by  a  regular  chain- 
like interstitial  development,  the  openings  in  which 
are  oval,  arranged  in  single  file.  It  is  an  inter- 
mediate form  between  C.  hyalina  and  G.  discreta 
(Busk)*;  in  the  latter  the  interspaces,  are  wider 
and  the  openings  not  arranged  in  such  regular 
order. 

*  Jullien  (Cap  Horn  Bryoz.  p.  88)  has  renamed  this  Dicaeuxia  reiieu^ 
iatu^  quoiinff  M  a  synonym  "  Lepralia  hyalina,  var.  ditcretay  G,  Busk  " ; 
bat  Busk  (B.  M.  Cat.  Polyz.,  Cneilos.  p.  85)  has  given  no  such  varietal 
uame ;  he  described  a  species,  Lepralia  discreta,  and  his  specific  name 
must  therefore  be  retained. 

Ann.  dk  Mag.  N.  Hist.  Ser.  6.  Vol.  xiii.  9 
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JulHen  has  united  Htppothoa  paUigonica^  Bask,  with 
G,  hyaltna.  The  North- Atlantic  species  of  Hippothoa^ 
H.  divartcatay  H,  flagellamy  and  H.  expansoy  all  have  the 
ooecia  borne  on  imperfectly-developed  cells,  and  the  latter 
often  has  the  zocecia  in  clusters  instead  of  following  the  usual 
unicellular  arrangement.  1{  Htppothoa  is  not  to  be  united 
with  Celleporella  (Diazetupiay  Jullien)  it  certainly  comes 
very  near  it.  Since  Jullien  apparently  declines  even  to  place 
them  in  the  same  family,  it  is  better  to  wait  for  his  further 
views  rather  than  at  once  merge  Celleporella  in  the  earlier 
genus  Htppothoa.  Jullien  states  that  there  is  only  one 
European  genus  and  species  of  his  family  DiazeuxidSes ;  and 
of  HippotMHi  divaricata  he  writes : — "  Smitt  d^ji  avait  indi- 
qu6  VHippothoa  divartcatay  Lamouroux,  comme  ^tant  une 
vari^t^  de  sa  Mollta  ht/alina,  qui  n'est  autre  que  la  Oellepora 
hyalina.  Mais  VHippothoa  divaricata  est  tellement  diff^rente 
de  la  Cellepora  hyalina,  que  je  me  refuse  k  admettre  cette 
mani^re  de  voir." 

I  quite  agree  in  not  uniting  these  species ;  the  zocecia  of 
H.  divaricata  are  much  more  produced,  and  the  ooecia  ai*e 
imperforate,  while  in  C.  hyalina  they  are  always  punctated ; 
but  Jullien  has  not  yet  explained  why  he  does  not  unite  the 
genera,  nor  referred  in  any  way  to  the  similarity  of  the 
ooecium-cells  exhibited  in  Celleporella  (Diazeuxia)  and  Hip^ 
pothoa.  The  illustrations  which  he  gives  of  the  ooecium-cells 
of  D.  hyalinay  var.  patagonicay  closely  accord  with  those  of 
Hippothoa. 

23.  Hornera  lichenoidesy  Linn. 
On  the  precipices  at  Rodberg. 

24.  Hornera  violaceay  M.  Sars. 
Rodberg,  on  precipices. 

25.  Idmonea  atlantica,  E.  Forbes. 
Rodberg,  70-250  fathoms. 

26.  Stomatopora  dilatansy  Johnston. 
On  a  stone,  deep  water,  Rodberg. 

27.  Diastopora  obeliay  Johnston. 
Rodberg. 

28.  Lichenopora  hiapidoy  Fleming. 
Trondhjem  and  Rodberg. 
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29.  Barentaia  gracilisj  M.  Sars. 
On  a  hydroid,  Rodberg. 

30.  Rhabdopleura  Norman%jA.\[mKn. 

A  single  specimen  on  a  Serpuhy  precipices.  Rodberff.  I 
sought  in  vain  for  this  species  on  the  Lophohelia  at  Bodbergi 
on  which  coral  I  had  dredged  it  in  the  Hardanger  Fiord, 
where  it  is  also  found  on  the  tests  of  Ascidians. 

The  literature  of  this  remarkable  genus  is  becoming  volu- 
minous. In  the  latest  paper,  by  Mr.  G.  H.  Fowler*,  that 
author  says,  "  As  to  the  aflSnities  of  Rhabdcpleura  in  one 
direction  there  can  be  no  doubt.  Every  positive  anatomical 
feature  which  it  possesses  points  to  a  close  relationship  to 
Cephalodiscus  and  Balanogtossus^  while  it  only  differs  from 
these  forms  negatively,  namely,  in  the  absence  of  two  impor- 
tant structures,  gill-slits  and  proboscis-pore.''  He  then 
arranges  these  genera  as  three  groups  of  the  Uemichordata. 
He  adds  that  "  there  is  another  possible  alliance,  obscure  and 
confused  at  present,"  to  the  genus  Pkoronts. 

Thus  hhabdopfeura  is  to  take  its  place,  according  to 
Mr.  Fowler,  in  the  Phylum  Vertebrata;  on  wliich  Lankester's 
views  are  thus  summarized  in  the  latest  edition  of  the  *  Ency- 
clopaedia Britannica,'  article  "  Vertebrata  ":— 

Phylum  Vertebrata. 

Branch  a.  Craniata  (Cuvierian  Vertebrata) . 

„       b.  Cephalochorda  {Amphioxua). 

„       c.  Urochorda  (Tunicata). 

„      d.  Hemichorda  {Balanogloasw). 

Into  the  last  Branch  Fowler,  in  his  paper,  removes  Bhab^ 
dopleura  and  Cephalodiscus  from  the  Polyzoa,  to  keep  company 
with  Balanoglossus,  its  only  previous  occupant. 

Lankester  says,  '*  Balanoglossus  gives  the  most  hopeful 
hypothetical  solution  of  the  pedigree  of  Vertebrata;"  and, 
as  emphasizing  the  high  interest  which  attaches  to  these 
remarkable  animals,  I  would  call  to  mind  that  previously  to 
Balanoglossus  being  thus  placed  in  the  Phylum  Vertebrata, 
Gegenbaur  had  instituted  an  entirelv  new  phylum  in  the 
animal  kingdom  for  its  reception  under  the  name  of  Ente^ 
ropneusta.  On  the  other  hand,  the  larva  of  Balanoglossus 
('*  Tornaria'^)  seems  to  point  to  affinity  with  the  Echnioder- 

•  G.  Herbert  Fowler,  "  The  Morphology  of  Ehabdopleura  Normani/* 
Festschr.  z.  siebenzigsten  Geburtstage  Kudolf  Leuckarts,  1802,  p.  293, 

pi.  XXX. 
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mata^  while  those  of  Rhabdopleura  have  as  yet  evaded  the 
most  careful  search,  and  that  of  Gephalodiscus,  from  the  habitat 
of  the  animal,  245  fathoms  in  the  Strait  of  Magellan,  is  not 
likely  soon  to  come  under  the  section-knife  of  any  naturalist, 
unless  one  is  forthcoming— even  more  ardent  than  those  two 
able  men,  Lankester  and  Harmer,  who  at  different  times  have 
spent  their  summer  holidays  on  the  Hardanger  Fiord,  seeking, 
but  in  vain,  for  light  on  the  developmental  history  of  Rhab- 
dopleura— who  is  willing  to  devote  a  year  in  the  journey  to 
and  search  at  Cephalodtacua^s  far  distant  and  inhospitable 
home. 

[To  be  continued.] 

EXPLANATION  OF  THE  PLATES. 

Plate  VI. 
All  figures  illustrate  Electra  pUosa,  linn. 

Fi(/,  1.  Var.  dentata,  Ell.  &  Sol.,  an  ordinary  form  of  this  variety.  In  the 
zooecia  figured  the  oral  aperture  has  fallen  inwards  and  left  a 
gaping  aperture,  which  does  not  therefore  represent  the  proper 
mouth-opening. 

Fiy.  2.  Var.  tenuis,  Norman. 

Fig,*6,  Var.  typica^  Norman;  a  condition  of  this  variety  incrusting  a 
round  stem  in  which  the  basal  set®  are  of  great  length. 

Fig,  4.  A  sincfle  zooecium  from  the  same  specimen  as  the  last,  in  which 
two  lateral  spines^  as  well  as  that  at  the  base^  are  converted  into 
long  setose  appendages. 

Fiy,  6.  Var.  typica,  Norman.  From  the  central  portion  of  a  specimen 
coating  a  frond  of  Fucus  serratus;  at  the  lateral  mai^ins  the 
long  setae  are  developed,  and  a  punctate  portion  of  the  base  of 
the  cell  is  vittible,  while  in  the  central  part  of  the  zoarium  (that 
is,  on  the  side  of  the  frond  of  the  Fucw  which  it  incrusts)  the 
zooecia  (as  here  figured)  are  oblong,  and  consist  only  of  the 
area  and  bounding  walla,  the  basal  punctate  portion  being 
wholly  absent ;  the  lateral  spines  short,  stumpy,  and  strong,  and 
usually  upright ;  the  basal  spine  is  strong  ana  also  erect. 

Fiy.  6.  Three  zooecia  &om  each  of  tnree  rows  running  across  tJie  broad 
part  of  a  frond  of  Yea.Jlustrifomiis  from  Batalden,  showing  an 
unusual  paiallel  arrangement  instead  of  the  quincuncial  order 
which  usufllly  prevails. 

Fiy,  7.  Var.  hippothoifoi-mtSy  Norman ;  Floro,  Norway.  The  cells  of  the 
main  stem  in  the  part  figured  are  for  some  reason  in  an  abnormal 
condition,  and  constricted  at  the  origin  of  the  pinnae.  The 
figure  is  somewhat  diagrammatic,  because  I  have  not  seen  the 
pinnulse  commence  so  low  down  as  on  the  first  or  second 
zooecium;  they  may  be  expected  about  the  fifth,  but  apparently 
the  only  cause  for  tliis  is  want  of  room ;  but  in  the  drawing  for 
a  similar  reason,  "  want  of  room,*  the  illustration  of  what 
subsequently  takes  place  at  a  greater  distance  from  the  main 
stem  in  reality  has  been  here  given  nearer  the  origin  of  the 
pinnae. 

N.B. — The  figures  on  the  Plate  are  drawn  to  diflerent  degrees  of  enlarge- 
ment. 
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Plate  VU. 
All  figures  illustrate  the  varieties  of  Electra  pUosay  Linn. 

Fig.  1.  Var.  Reaumuriana,  Moll.  The  tip  of  a  coated  stem  from  the 
specimen  which  was  procured  hy  George  Barlee.  The  punctate 
wall  will  here  be  seen  extended  forwards  along  the  sides  of  the 
area. 

Fig,  2.  Var.  carhimiformis,  Norman.    Natural  size. 

Fig.  3.  Yai.JiustriformiSf  Norman.  Form  a.  One  of  the  broad  branches 
of  the  specimen  from  Batalden ;  natural  size. 

Fig.  4.  \fiT.Jliuirtformis,  Norman.  Form  b.  A  portion  of  the  specimen 
fix)m  Buiken,  Ber^n  Fiord  ;  natural  siz»^ 

Fig.  5,  Ysj.JltisfriformiSf  "Sorman.  Forme.  A  fragment  of  the  specimen 
from  Fosse  de  Cap  Breton,  Bay  of  Biscay ;  natural  size.  The 
central  portion  of  this  fragment  consiAts  of  the  Electra  coating  a 
seaweed;  the  strap-like  terminations  are  the  Polyzoon  in  a  free 
state. 
.  Fig.  6.  Var.  cel/ariifot'miSf  Norman.  A  fragment  of  a  specimen  from 
Floro,  Norway ;  the  ramifications,  which  would  naturally  be  all 
erect,  have  been  outspread  for  the  purpose  of  more  clear  illus- 
tration.    Natural  size. 

lyg.  7.  Var.  gemellarUfonnis,  Norman.     Floro,  Norway.    Natural  size. 

Fig.  8.  Var.  eucrateifoiinis,  Norman.    Floro,  Norway.    Natural  size. 


BIBUOGRAPHICAL  NOTICE. 

Le*  Coquilles  des  Eaux  douces  et  saumdtres  de  France.     Par  Abnould 
LocAKD.     8vo.     Paris,  1893. 

This  work  in  scope  and  method  is  similar  to  *•  Les  Coquilles  marines 
des  Cotes  de  France/  by  the  same  author.  In  the  ^  Annals '  for 
January  1892  we  offered  some  remarks  upon  that  volume,  which, 
in  a  great  measure,  are  applicable  to  the  book  before  us. 

It  consists  of  327  pages  of  text,  containing  brief  descriptions  of 
the  families,  genera,  and  the  innumerable  so-called  species,  and  is 
illubtrated  with  about  three  hundred  not  very  good  figures.  The 
descriptions  of  the  families  and  genera  average  about  two  lines  each, 
and  contain  no  mention  whatever  of  the  soft  parts  or  animals ;  so 
that  their  true  value  may  readily  be  estimated.  The  specific  {\) 
descriptions  in  hundreds  of  cases  are  nothing  more  than  mere 
diagnoses  of  individual  specimens  or  groups  of  specimens  belonging 
to  one  and  the  same  species  from  different  localities. 

The  rate  at  which  the  number  of  species  increases  in  France  is 
truly  miraculous !  Let  us  take  two  instances.  M.  Moquin-Tandon 
in  i855  recognized  only  five  indigenous  Anodonto!;  in  1882 
M.  Locard  enumerated  109  species,  but  a  decade  later  this  number 
has  increased  to  279.  One  author  in  1882  was  content  with  the 
modest  number  of  31  species  of  Limncfa^  but  now  127  are  required 
to  satisfy  him !  Of  this  genus  M.  Moquin-Tandon  recorded  but 
seven  distinct  forms. 
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These  statistios  are  sufficient  to  show  the  character  of  the  work, 
and  we  confess  that,  for  our  part,  we  cannot  perceive  any  other 
ultimate  purpose  in  it  than  the  creation  of  a  supreme  contempt  in 
rational  persons  for  such  so-called  science,  and  a  feeling  of  hopeless 
confusion  in  the  minds  of  students,  especially  young  inquirers. 


MISCELLANEOUS. 

On  two  new  Types  of  Choniostomatidae  from  the  Coasts  of  France : 
Spha&ronella  mierooephala,  O,  ^  B,^  and  Salenskia  tuberosa, 
G.  6f  B,    By  MM.  A.  Giakd  and  J.  Bonnier. 

We  have  shown  in  a  previous  memoir  •  that  the  family  Chonio- 
stomatidoB,  established  by  Hansen  for  the  single  genus  Choniostoma, 
ought  to  include,  besides  forms  which  Kroyer  and  Max  Weber 
partially  discovered  some  time  ago,  a  new  genus  discovered  by  us 
upon  a  Mysis  already  attacked  by  an  Epicarid,  and  lastly  the 
enigmatical  Copepod  Sphccronella  Leuclcartiy  so  well  investigated  by 
Salensky. 

Hitherto  no  crustacean  belonging  to  this  family  had  been  met 
with  on  the  shores  of  France.  Upon  the  occasion  of  our  note  upon 
Podascon  Dellavallei^  an  Epicarid  parasite  of  Ampelisca  diadema^ 
Costa,  M.  Chevreux  sent  us  a  certain  number  of  specimens  of 
Ampelisca  spinipes^  Boeck,  A.  tenuicomis,  Lilljeborg,  and  A,  spini- 
tnana,  Chevreux,  collected  at  Le  Croisic,  and  which  he  thought  were 
infested  by  Podascon.  A  careful  examination  of  these  Amphipods, 
which  were  all  females,  convinced  us  that  a  single  specimen  of 
A,  spinimana  bore  a  Podascon  belonging  to  a  new  species,  Podatcon 
Ckevreuan,  G.  &  B. 

All  the  other  parasites  were,  not  Epicarid  Isopods,  but  Copepoda 
ef  the  family  ChoniostomatidaB,  belonging  to  two  different  genera. 
The  parasite  of  Ampelisca  tenuicomis  is  a  SpkceroneUa  distinct 
from  the  Mediterranean  species  studied  by  Salensky:  we  shall 
designate  it  Sphofronella  microc^phala.  The  parasite  of  A,  spinipes 
belongs  to  a  new  genus :  we  shall  give  it  the  name  of  SalenMa 
tttherosa,  in  honour  of  the  eminent  Russian  zoologist  to  whom  we 
owe  the  first  explicit  information  upon  the  evolution  of  the 
ChoniostomatidaB. 

These  two  species  of  parasites  are  found  surrounded  by  their 
numerous  sacs  of  ova  in  the  brood-chambers  of  the  Ampelisca,  which 
are  rendered  barren  in  consequence  of  parasitic  sterilization  (cas- 
tration pa  rasitaire).  The  brood-lamellflB  are  often  caused  to  gape 
widely,  allowing  grains  of  sand  and  other  foreign  bodies  to  enter, 
which  never  happens  when  the  Ampeliscas  are  carrying  their  eggs 
or  are  in  the  normal  non-gravid  condition. 

In  spite  of  the  most  minute  investigation  of  the  four  infected 
individuals,  we  have  been  unable  to  find  a  single  male  of  SpJuero- 

*  Giard  and  Bonnier,  "  Note  sur  VAspidacia  Normani  et  la  famille 
des  Choniostomatidae,"  Bulletin  seientitique  de  la  France  et  de  la 
Belgique,  t.  xx.  1880,  pp.  341-372 ;  four  figures  in  the  text,  and  pis.  x.  &  xi. 
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neUa  mierocepTiala,  The  fomale  differs  &om  Sphmrondla  Leuckarti 
in  the  small  size  of  the  cephalic  portion  when  compared  with  the 
total  mass  of  the  hody.  The'  buccal  apparatus  is  more  simple.  We 
have  distinguished  but  one  pair  of  mandibles,  which,  it  is  true,  are 
very  stout,  and  project  by  their  free  extremity  in  the  centre  of  the 
sucker.  The  first  pair  of  mazillipedes  is  better  developed  than  the 
second,  contrary  to  what  is  the  case  in  S.  Leuckarti.  The  genital 
area  exhibits  a  different  arrangement.  The  corneous  papillsa  are 
very  large  and  represent  the  evacuatory  apertures  of  two  cement- 
glands.  These  cement -glands  must  not  be  confounded  with  the 
oolleterial  glands  which  secrete  the  substance  of  the  ovisacs,  and 
which  open  in  the  immediate  vicinity  of  the  female  aperture. 

We  have  counted  as  many  as  nine  sacs  of  ova  around  a  single 
female.  Each  sac  may  contain  from  sixty  to  eighty  ^gs  with 
a  very  bulky  germinal  vesicle  and  a  verj*  distinct  germinal  spot. 

Segmentation  is  epibolic.  The  endodermic  macrospheres  contain 
large  fatty  globules,  analogous  to  those  which  are  seen  in  the  eggs 
of  many  fishes.     We  have  not  met  with  fully-developed  embryos. 

The  genus  Salenskia,  of  which  but  a  single  specimen  has  come 
into  our  possession,  in  consequence  of  the  degradation  of  the  adult 
female,  is  allied  to  Chonioatoma  and  stiQ  more  to  Aspidiecut.  The 
body  of  the  female  is  irregularly  pyriform,  with  a  conical  buccal 
region. 

All  trace  of  masticatory  or  locomotory  appendages  has  entirely 
disappeared.  We^  only  find  at  the  head  an  apparatus  for  attachment 
in  the  shape  of  an  amphidisk  or  sleeve-link.  The  genital  area  is 
more  simple  than  in  Sphceronella.  There  is  nothing  in  the  shape  of 
ornament,  except  a  chitinous  hair  situated  on  the  inner  side  of  each 
female  aperture. 

In  the  neighbourhood  of  these  apertures  we  have  found  three 
dwarf  males.  These  exhibit  a  very  interesting  peculiarity.  They 
have  not  undergone  the  regressive  metamorphosis  which  we  observe 
in  the  case  of  the  males  of  Sphasronella  Leuckarti  and  AspicUecia 
Iformani :  they  have  retained  the  characteristic  shape  of  the  embryos 
of  Sphasrondla  and  Choniostoma.  Nevertheless  the  existence  of  the 
two  enormous  spheroidal  reservoirs,  which  are  regarded  as  sperma- 
thecsB  in  the  case  of  the  males  of  the  other  Choniostomatidee,  permits 
us  to  believe  that  they  have  attained  their  sexual  maturity.  In  this 
case  therefore  we  should  be  confronted  with  an  instance  ofprogenesis 
entirely  comparable  to  that  which  is  exhibited  by  the  Cryptoniscid 
males  of  certain  EpicaridsB ;  and  the  question  may  be  mooted 
whether,  as  in  the  case  of  certain  of  these  latter,  dissogomy  might 
not  occur  in  the  male  sex  of  SaUnsTcia^  that  is  to  say,  whether,  after 
having  performed  their  function  in  the  larval  form,  these  males,  or  at 
least  one  among  them,  might  not  be  capable  of  undergoing  the 
regressive  metamorphosis  which  has  been  proved  to  take  place  in  the 
case  of  the  males  of  Aspidceda  and  Sphceronella  Leuckarti.  Perhaps, 
too,  these  dwarf  males  are  only  complemental  males,  such  as  are 
known  in  several  groups  of  parasitic  Metazoa.  The  excretory  ducts 
of  the  spermatheoaa  appeared  to  us  to  open  in  the  neighbourhood 
of  the  mouth,  contrary  to  what  occurs  in  A^idceeia. 
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We  have  only  observed  a  single  sac  of  ova  belonging  to  tbis  species 
and  tbat  was  in  bad  condition,  so  tbat  we  are  unable  to  say  an\i)hing 
as  to  its  embryogeny.  It  is  probable,  however,  that  the  embryos 
greatly  resemble  the  progenetic  males  of  which  we  have  just  spoken. 

The  co-existence  of  Podascon  Chevreuxi  and  Podascon  Dellavallei 
with  the  Chonioatomatidaa  mentioned  in  this  note,  upon  species  of 
the  same  genus  Ampdisca^  once  more  raises  the  problem,  to  which  we 
have  alr€»ady  drawn  attention,  of  a  possible  ethological  relation 
between  the  two  groups  of  parasites,  Epicaridae  and  Choniostoraatidae. 
From  what  we  Imow  of  the  habits  of  Choniostoma  and  Agpidigda 
we  are  inclined  to  think  that  the  EpicaridaB  open  the  way  at  the 
present  time,  or  in  certain  cases  perhaps  have  opened  it  phyJogeneti- 
cally,  to  the  Choniostomatidae.  But  this  is  a  point  that  demands 
fresh  investigations  conducted  as  far  as  possible  upon  the  living 
animals. — Comptes  Bendus,  t.  cxvii.  no.  23  (September  25,  1893)^ 
pp.  446-449. 

Who  first  found  Balanoglossus  ?     By  the  Rev.  Canon 
NoKMAN,  M.A.,  D.C.L.,  E.R.S.,  &o. 

By  a  curions  coincidence  two  works  have  reached  me  to-day.  The 
first  of  these  is  a  new  volume  of  the  *  Fauna  und  Flora  des  Golfes 
von  Neapel,'  a  magnificent  monograph  by  Dr.  D.  W.  Spengel  upon 
the  Enteropneusta  (Hemichorda,  which  includes  Balanoglossus  and 
allies).  The  second  is  *  Atlanta  di  Figure  see verate  dalle  tavole  incise 
e  da  disegni  original!  illustranti  di  Memorie  postume  di  F.  Cavolini 
pubblicate  per  cura  ed  a  spese  di  8.  D.  Chiaje ' ;  I  have  only  been 
able  to  procure  the  plates  of  this  work.  From  Carus  and  Engel- 
mann's  Bibl.  Zool.  p.  121, 1  find  that  there  should  be  344  pages  and 
that  the  date  is  1853.  This  work  is  by  "  Fil.  Cavolini,"  the  Italian 
naturalist  who  wrote  at  the  end  of  the  last  century.  The  plates  seem 
to  be  of  the  character  of  that  period,  and  the  last  is  apparently  intended 
to  illustrate  a  paper  on  the  great  eruption  of  Vesuvius  which  over- 
whelmed the  houses  of  the  10,000  inhabitants  of  the  town  of  Torre 
del  Greco  in  1794.  If  these  plates  date  from  the  end  of  the  last  or 
from  the  beginning  of  the  present  century,  then  Cavolini  was  the 
first  to  notice  and  figure,  and,  perhaps,  describe,  the  genus  Balano- 
glossus. On  pi.  xiv.  fig.  4  will  be  found  a  very  good  illustration  of 
a  form  which  seems  most  closely  to  resemble  B,  Kowalevskii,  among 
those  figured  by  SpengeL  Spengel  makes  no  allusion  to  Cavolini'a 
work  in  his  Bibliography,  and  gives  Eschscholtz  as  the  earliest  dis-' 
coverer  of  a  species  of  the  group  (Ptycodera  fiava^  1825).  Esch- 
8choltz*8  figure  is  a  very  inferior  one  to  that  of  Cavolini. 

Probably  there  is  a  copy  of  Cavolini's  work  in  the  Brit.  Mus.  or 
other  library.  Will  some  one  clear  this  matter  up  ?  The  plates, 
moreover,  in  Cavolini  appear,  from  their  different  sizes  and  the 
double  numbers  on  them,  to  have  illustrated  previously  published 
papers,  here  brought  together  ;  but  I  cannot  find  any  such  papers 
referred  to  in  Bibl.  Zool. 

Burnmoor  Rectory, 
Dec.  16, 1893. 
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XIV. —  On  some  new  and  rare  Crustacea  from  Scotland.  By 
Thomas  Scxyrr.  F.L.S.,  Naturalist  to  the  Fishery  Board  for 
Scotland,  and  Andrew  Scott. 

[Plates  Vm.  &  IX.] 

A  CONSIDERABLE  quantity  of  material  (mostly  marine),  ob- 
tained by  dredging  and  snore-collecting,  has  been  examined 
by  us  during  the  past  few  months.  The  material  was  from 
various  places  in  tne  Moray-Firth  district  and  from  the  Firth 
of  Forth.  The  examination  of  the  material  has  yielded  a 
number  of  species  of  rare  and  interesting  Crustacea,  and  espe- 
cially of  Oopepoda,  and  descriptions,  with  suitable  drawings, 
of  these  are  being  prepared  ;  those  we  now  propose  to  record 
comprise  five  species  ot  the  Harpacticid®  and  two  of  Ascomy- 
zontidfls,  with  notes  on  a  few  other  apparently  rare  forms. 

Harpactioidaa. 

Amymone  nigrana  *,  sp.  n.     (PI.  VIII.  figs.  1-7.) 

Length  '4  millim.  (-^  of  an  inch).  The  ventral  edge  of  the 
first  body-segment  is  truncate  and  sinuate,  and  the  free  por- 
tion of  its  posterior  edge  slightly  crenate ;  the  ventral  edge 
of  the  posterior  body-segments  is  produced  into  four  irregular 
tooth-like  processes  (fig.  1).  The  two  male  postero- ventral 
processes  (a,  a)  are  more  acutely  angular  than  those  of  the 
male  of  Amymone  sp/uBrica^  Claus.  The  anterior  antennae 
(antennules)  are  seven-jointed ;    in  those  of  the  female  the 

*  Nigrans,  blackish. 
Ann.  dk  Mag.  N.  Hist.  Ser.  6.  VoL  xiii.  10 
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first  joint  is  considerably  longer  than  any  of  the  others,  the 
second  to  the  fifth  joints  gradually  decrease  in  length,  while 
the  penultimate  joint  is  about  one  third  of  the  length  of  the 
preceding  one  and  half  the  length  of  the  next ;  the  formula 
shows  the  proportional  lengths  of  the  joints — 

16  .  11  .  9  .  7  .  6  .  2  .  5 
1      2    3    4    5    6    7* 

In  the  male  antennae  the  third  and  fifth  joints  are  much  shorter 
than  either  of  the  joints  that  precede  or  follow  them,  and  the 
sixth  and  seventh,  which  are  subequal,  are  each  fully  twice 
the  length   of  the  fifth.      Posterior  antennae   nearly  as  in 
Amymone  sphcprica.     Mandibles  and  maxillae  also  somewhat 
similar  to  those  of  that  species,  but  the  second  joint  of  the 
mandible-palp  is   proportionally  considerably   longer,  while 
the  mandible  is  armed  with  longer  apical  teeth.     The  anterior 
foot-jaws  are  provided  with  a  claw-like  terminal  spine,  and 
the  marginal  process  at  the  base  of  the  last  joint  bears  two 
spiniform  terminal  setae.     The  posterior  foot-jaws  resemble 
those  of  Amymone  sphcerica^  but  the  interior  edge  of  the  last 
joint  is  not  so  densely  fringed  with  hairs.     The  outer  branches 
of  the  second  and  third  pairs  of  swimming-feet  are  two-jointed 
(fig.  4),  and  of  the  fourth  pair  three-jomted ;  the  first  joint 
of  the  outer  branches  of  the  fourth  pair  is  much  shorter  than 
either  the  second  or  third  joints,  and  a  strong  spiniform  seta 
springs  from  the  inner  edge  and  near  the  middle  of  the  last 
joint ;  the  length  of  this  spiniform  seta  is  at  least  equal  to 
the  whole  of  the  outer  branch  (fig.  5)  ;  the  first  and  second 
joints  of  the  inner  branches  are  nearly  of  equal  length  and 
shorter  than   the   last  joint;  the  only   setae  on  the  inner 
branches  of  the  fourth  pair  are — one  on  the  inner  mar^n  near 
the  distal  end  of  the  second  joint,  and  three  (two  terminal  and 
one  subterminal)  on  the  last  joint.     The  basal  joint  of  the 
fifth  fair  in  the  female  is  broadly  foliaceous,  the  inner  margin 
is  rounded  and  bears  three  short  plumose  setae,  while  the  apex 
is  somewhat  oblique  and  angular  and  armed  with  two  stout 
spiniform  setae ;  the  secondary  joint  is  narrow  and  extends  to 
tne  apex  of  the  basal  joint,  and  is  furnished  with  three  stout 
hairs  on   the  outer  edge  and  a  small  terminal  hair.     The 
male  fifth  foot  has  no  secondary  joint,  it  is  long  and  very 
narrow  and  slightly  curved,  and  furnished  with  three  marginal 
and  two  terminal  setae;  one  of  the  terminal  setae  is  much 
longer  than   the   other.      Colour  irregularly   difi^used,   dark 
cinereous,  nearly  black  in  some  parts,  as  at  the  posterior  end* 
Hob.  Cromarty  Firth,  near  Invergordon,  frequent.     The 
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bottom  here,  in  mid-channel,  is  composed  largely  of  irregular 
lumps  of  hardened  mud.  formed  of  the  agglutinated  tubes  of 
a  species  of  SabeUa.  Some  of  this  mud  was  dredged  and 
carefully  washed  ;  the  water  in  which  the  mud  was  washed 
was  then  passed  through  a  muslin  sieve,  and  when  the  contents 
of  the  sieve  were  afterwards  transferred  to  a  bottle  of  sea^ 
water  numbers  of  the  little  Amymone  nigrans  appeared  as 
blackish  specks  swimming  about,  and  their  peculiar  move- 
ments characteristic  of  this  remarkable  genus  formed  an 
interesting  study. 

Remarks,  Though  Amymone  nigrans  docs  not  agree  with 
any  described  species  known  to  us,  it  is  yet  possible  that  it 
may  be  the  form  ascribed  by  Boeck  to  Amymone  sphcerica^ 
Clans,  and  which  he  described  as  having  the  outer  oranches 
of  the  swimming-feet  two-jointei  It  is  supposed  by  some 
authors  that  Boeck  has  somehow  mistaken  the  number  of 
joints  in  the  outer  branches,  because  the  outer  branches  of  the 
second  and  third  as  well  as  of  the  fourth  pair  of  swimming- 
feet  in  Amymone  spkcerica  are  all  three-jointed,  and  certainly 
the  Scottish  specimens  of  what  we  believe  to  be  that  species 
have  three-jointed  outer  branches  to  the  second  and  third 
pairs ;  but  the  discovery  of  Amymone  nigrans  will  tend  to 
show  that  Boeck's  descnption  ma^  be  right  after  all,  and  that 
the  mistake  was  made  in  ascribing  to  Amymone  spkcerica^ 
Clans,  a  form  that  was  probably  quite  distinct  fiom  that 
species.  But^  whatever  be  the  explanation,  there  can  be  no 
doubt  that  the  form  we  have  here  described  as  Amymone 
nigrans  has  the  outer  branches  of  the  second  and  third  pair  of 
feet  in  both  sexes  two-jointed. 

In  all  the  specimens  of  Amymone  sphcerica  examined  by  us 
we  observe  that  each  stylet  is  furnished  with  a  broad  lancet- 
shaped  seta,  the  breadth  of  each  seta  at  the  widest  part  being 
equal  to  about  two  fifteenths  of  the  length.  We  have  not 
observed  these  peculiar  setae  on  any  other  species  of  Amymone. 

Ameira  exilis  *,  sp.  n. 
(PL  VIII.  figs.  18-20;  PL  IX.  figs.  1-3.) 

Body  elongate,  slender.  Length  1*4  millim.  (iV  of  an  inch). 
Anterior  antenna  of  the  female  nine-jointed,  somewhat  longer 
than  the  first  body-segment  and  sparingly  setiferous,  and 
with  the  seventh  and  eighth  joints  very  small;  the  lengths  of 
the  joints  are  nearly  as  shown  in  the  formula — 
18  .  18  .  18  .  10  .  8  .  9  .  8  .  3  .  12 


1      2      3      46678     9* 
*  JBxiUi,  slender. 
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The  male  anterior  antennao  are  ten-jointed,  and  the  last  six 
are  more  or  less  modified  for  grasping ;  the  sixth  and  seventh 
joints  are  very  short,  but  the  others  are  of  moderate  length. 
Mandibles  elongate,  narrow,  and  with  an  obliaue  tooth-apex ; 
the  basal  part  of  the  mandible-palp  is  consiaerably  dilated, 
while  the  secondary  joint  is  narrow  and  famished  with  one 
marginal  and  four  terminal  setae.     MaxillsB  and  foot-jaws 
nearly  as  in  Ameira  longipea.     The  first  pair  of  swimming- 
feet  are  elongate  and  somewhat  like  those  oi  Ameira  hngipes^ 
but  the  first  joint  of  the  inner   branches  is  only  about  one 
sixth  longer  than  the  combined  lengths  of  the  second  and 
third  joints;    while  the  outer  branches  reach   to  near  the 
middle  of  the  second  joint  of  the  inner  ones  (PL  IX.  fig.  2). 
In  the  female  the  inner  branches  of  the  next  three  pairs  reach 
to  about  the  middle  of  the  second  joint,  and  are  scarcely 
equal  to  half  the  length  of  the  elongate  outer  branches ;  in 
the  male  the  inner  branches  of  the  third  pair  reach  to  the  end 
of  the  second  joint  of  the  outer  branches,  and  each  of  the 
three  joints  is  rather  longer  and  narrower  than  the  joint  that 
precedes  it,  while  the  last  joint,  besides  being  furnished  with 
four  long  plumose  marginal  setSB,  is  armed  with  a  terminal 
spine  (PL  iX.  fig.  3).     The  basal  joint  of  the  fifth  pair  in 
the  female  is  broadly  triangular,  and  its  blunt-pointea  apex 
bears  five  setsB,  the  second  one  of  which,  counting  from  the 
outside,  is  very  long,  bein^  more  than  double  the  length  of 
the  seta  on  either  siae  of  it ;  the  secondary  joint  is  oblong- 
ovate,  its  greatest  breadth  being  equal  to  about  two  fifbhs  of 
the  length ;  there  are  five  setsB  of  variable  length,  ranged  at 
intervals  from  the  middle  of  the  exterior  margin  to  the  apex^ 
in  addition  to  a  very  long  intero-subapical  seta ;  the  apex  of 
the  basal  joint  reaches  to  about  the  middle  of  the  secondary 
one   (PL  VIII.  fig.  19).      The  fifth  pair  in  the  male  are 
smaller  than  those  of  the  female,  and  both  joints  are  propor- 
tionally shorter  and  broader,  and  want  the  very  long  setce  of 
the  female  fifth  pair.     Caudal  stylets  shorter  than  the  last 
abdominal  segment  and  broadly  pyriform  ;  the  principal  tail- 
setse  are  as  long  as  the  abdomen. 

Hub.  Obtained  by  washing  some  black  sandy  mud  near 
low- water  mark  at  Seafield,  in  the  vicinity  of  Leith,  Firth  of 
Forth. 

Eemarh.  Ameira  exilis  somewhat  resembles  Ameira  2t>fi- 
gipea.  Boeck,  but  is  larger  and  more  slender,  and  the  propor- 
tional lengths  of  the  joints  of  the  female  anterior  antennae 
differ  considerably  in  the  two  species ;  they  also  differ  in  the 
proportional  lengths  of  the  branches  of  all  the  swimming-feet. 
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Stenhelia  dispar  ♦,  sp.  n.     (PL  VIII.  figs.  8-12.) 

Length  '55  millim.  {-^  of  an  inch).  Rostrum  prominent. 
Anterior  antennas  eight-jointed ;  the  first  f  oar  joints  are  robust, 
the  next  three  are  small,  and  the  last  is  comparatively  long 
and  narrow,  being  equal  to  the  combined  lengths  of  two  pre- 
ceding joints.  1  he  formula  shows  the  proportional  lengths 
of  the  joints — 

27^19J[3^^^^9  .8  .J8 
12      3      4     6    6     7    8* 

The  secondary  branch  of  the  posterior  antennae  is  three-jointed, 
the  first  being  nearly  equal  to  twice  the  combined  lengths  of 
the  other  two.  The  mouth-organs  are  nearly  as  in  Stenhelia 
imay  Brady.  The  first  four  pairs  of  swimming-feet  also 
somewhat  resemble  those  of  that  species.  The  fifth  pair  are 
broadly  foliaceous,  like  those  of  Stenhelia  hispidi^  Brady,  but 
the  distance  between  the  various  setae  with  which  they  are 
furnished  is  greater  in  Stenhelia  dispar.  Abdomen  and 
caudal  s^Iets  nearly  as  in  Stenhelia  ima. 

Hob.  Vicinity  of  the  Bass  Rock,  Firth  of  Forth,  dredged 
in  23  fathoms ;  bottom  sand  and  gravel. 

Remarks.  Stenhelia  dispar  appears  to  be  intermediate 
between  Stenhelia  ima  and  Stenhelia  hispida ;  it  resembles 
Stenhelia  ima  in  the  form  of  the  first  four  pairs  of  swimming- 
feet  and  Stenhelia  hispida  in  the  form  of  the  fifth  pair,  but 
differs  from  both  in  the  structure  of  the  anterior  antennas. 

Cletodes  irrasa  t,  sp.  n.     (PI.  VIII.  figs.  13-17.) 

Length  '8  millim.  {^  of  an  inch).  Body  elongate-cylin- 
drical, all  its  segments  except  the  first  furnished  with  a  trans- 
verse fringe  of  small  hairs  a  little  in  front  of  the  posterior 
margin.  Anterior  antennae  stout  and  sparingly  setiferous, 
shorter  than  the  first  body-segment,  six-jointed ;  the  second 
and  last  joints  are  longer  than  any  of  the  others,  while  the 
fifth  joint  is  very  small,  as  shown  by  the  formula — 

20  .  26  .  20. 10.  3  .  24 
12      3      4     6     6* 

Posterior  antennas  three-jointed,  the  first  and  second  joints 
are  nearly  of  equal  length  and  about  one  and  a  half  times 
the  length  of  the  next ;  a  very  small  secondary  branch  bearing 

♦  Dispar,  different, ».  e,  from  any  known  species, 
t  IrvMus,  unshaven. 
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a  single  apical  seta  springs  from  the  end  of  the  first  joint. 
Mandibles  stout,  the  biting  part  armed  with  short  blant- 
pointed  teeth,  except  at  the  lower  angle,  where  there  is  a 
moderately  long  conical  tooth.  The  inner  branches  of  the 
first  pair  of  swimming-feet  are  composed  of  two  nearly  equal 
joints,  and  reach  to  about  the  middle  of  the  second  joint  of 
the  outer  branches ;  they  are  also  furnished  with  two  short 
spiniform  apical  setae ;  the  first  joint  of  the  outer  branches 
is  somewhat  longer  and  the  second  joint  shorter  than  either  of 
the  other  two  joints.  The  inner  branches  of  the  fourth  pair 
consist  of  two  nearly  equal  joints  bearing  a  few  short  set», 
the  extremity  of  these  branches  does  not  reach  to  the  end  of 
the  first  joint  of  the  outer  branches ;  the  outer  branches  are 
elongate,  and  the  second  joint  is  shorter  and  the  third  some- 
what longer  than  either  of  the  other  two.  The  basal  joint  of 
the  fifth  pair  forms  a  broad  shallow  lobe,  bearing  one  short 
and  two  long  setce,  the  inner  one  being  spiniform  and 
plumose  ;  the  secondary  joint  is  elongate-narrow,  being  about 
four  times  longer  than  broad  and  furnished  with  four  unequal 
seta  at  the  apex  and  one  near  the  proximal  end  of  the  outer 
margin.  Caudal  stylets  slender  and  as  lon^  as  the  last 
abdominal  segment ;  each  stylet  bears  two  small  setSB  on  the 
inner  margin,  one  on  the  outer  margin,  and  three  or  four  at 
the  apex. 

Hab.  Vicinity  of  the  Bass  Rock. 

Remarks.  Cletodes  irrasa  belongs  to  a  group  the  distin- 
guishing character  of  which  is  the  miore  or  less  nearly  obsolete 
basal  joints  and  the  elongate  and  narrow  secondary  joints  of 
the  fifth  pair  of  thoracic  feet,  and  Gl&odes  Umicolay  Brady, 
may  be  considered  the  type  of  this  group.  The  form  of  the 
fifth  pair  in  this  group  presents  a  marked  difierence  to  the 
fifth  pair  in  those  other  species  of  the  same  genus  that  have 
both  the  basal  and  secondary  joints  well  developed,  as,  for 
example,  in  Cletodes  linearisy  Claus. 

Thalestris  forficuUndeSj  sp.  n.     (PL  IX.  figs.  4-9.) 

Length  '73  millim.  {^  of  an  inch).  .  Anterior  antenn©  in 
the  female  nine-jointed  and  provided  with  long  slender  setae ; 
the  joints  gradually  decrease  in  length  from  the  second  to  the 
fifth,  while  the  sixth  joint  is  one  and  a  half  times  longer  than 
the  fifth  and  equal  to  the  combined  lengths  of  the  next  two ; 
the  last  joint  is  as  long  as  the  sixth  ;  the  proportional  lengths 
are  as  shown  in  the  formula — 

16  .  18  .  13  .  10  .  8  .  11  .  6  .  6  .  11 
12346678     9* 
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Che  secondary  branches  of  the  posterior  aatenns  are  composed 
of  two  moderately  long  joints ;  the  first  joint  is  provided  with 
a  plumose  seta  at  the  distal  end  and  the  second  with  two 
marginal  set®  near  the  base  and  three  at  the  apex ;  all  the 
set»  are  plumose.  Posterior  foot-jaws  stout,  the  last  joint 
somewhat  ovate,  its  greatest  breadth  being  equal  to  fully 
half  the  length ;  it  is  furnished  with  a  comparatively  long 
slender  seta  near  the  middle  of  the  inner  marein,  and  the 
terminal  claw  reaches  to  beyond  the  proximal  end  of  the  joint 
to  which  it  is  attached.  The  first  pair  of  swimming-feet 
have  the  inner  branches  slender  and  considerably  longer  than 
the  outer  ones ;  the  outer  branches  are  only  about  two  thirds 
the  length  of  the  inner;  the  inner  terminal  claw  of  both 
branches  is  very  slender  and  elongate,  and,  like  the  others, 
only  slightly  curved  at  the  extremity.  The  second,  third,  ana 
fourth  pairs  are  somewhat  like  those  of  Thalestris  forficula^ 
Claus,  but  the  proportional  lengths  of  the  joints  are  slightly 
different ;  in  the  fourth  pair  the  last  joint  of  the  inner  branches 
is  only  equal  to  three  fourths  of  the  combined  lengths  of  the 
first  and  second  joints ;  the  inner  branches  of  the  third  pair 
in  the  male  are  armed  with  a  spiniform  and  slightly  hooked 
claw-like  terminal  appendage  (Hg.  7) .  The  basal  joints  of 
the  fifth  pair  are  broadly  triangular  and  the  apex  reaches  to 
near  the  middle  of  the  secondary  joints ;  the  inner  and  outer 
margins  are  fringed  with  small  close-set  hairs,  the  basal  joints 
are  also  each  furnished  with  five  plumose  setsB  of  unequal 
length  arranged  round  the  distal  end — one  at  the  apex,  one 
on  the  outer  margin,  and  three  on  the  inner  margin ;  the  apical 
seta  is  considerably  longer  than  any  of  the  others ;  the  outer 
secondary  joints  are  subcylindrical,  fringed  with  small  close- 
set  hairs  on  both  margins,  and  furnished  with  ei^ht  setn — 
three  on  the  distal  half  of  both  the  outer  and  the  inner  mar- 
gins, and  two  at  the  apex ;  the  inner  apical  seta  and  the  one 
on  the  inner  margin  next  to  it  are  much  longer  than  any  of 
the  others ;  there  are  only  two  small  spiniform  apical  setce  on 
the  basal  joint  of  the  fifth  pair  in  the  male.  Abdomen  and 
caudal  stylets  nearly  as  in  Thalestris  Jbrjicula. 

Hab.  Among  nmd  near  low-water  mark  at  Seafield,  in  the 
vicinity  of  Leith,  Firth  of  Forth. 

Itemarks.  This  species  somewhat  resembles  Thalestris 
forjicula^  Claus,  but  differs  in  the  following  among  other 
particulars : — The  anterior  antenn©  (the  antennules)  are  nine- 
jointed^  and  the  sixth  and  last  joints  are  each  of  them  equal  to 
the  combined  lengths  of  the  seventh  and  eighth  and  of  greater 
length  than  either  of  the  fourth  or  fifth.  The  inner  branches 
of  the  first  pair  of  swimming-feet  are  very  long  and  slender^ 
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while  the  outer  branches  are  only  equal  to  two  thirds  the 
length  of  the  inner  ones.  It  also  difiers  in  the  proportional 
lengths  of  the  other  thoracic  feet^  as  shown  by  the  description 
and  figures. 

AscomyzontidiB. 

Dennatomyzon  gtbberum^y  sp.  n.     (PL  IX.  figs.  10-14.) 

Length  '5  millim  (^  of  an  inch).  Cephalothorax  very 
tumid,  broadly  obovate  or  pear-shaped,  the  forehead  being 
regularly  and  boldly  rounded  ;  the  first  body-segment  is  more 
than  half  the  entire  length  of  the  cephalothorax  and  abdomen 
combined,  and  its  breadth  is  about  one  and  one  sixth  times 
the  length ;  the  abdomen  is  very  short,  and,  including  the 
caudal  stylets,  is  scarcely  equal  to  one  fourth  of  the  length 
of  the  cephalothorax.  Anterior  antennae  stout,  seventeen- 
jointed,  but  the  second  joint  from  the  base  appears  to  be 
formed  of  two  (or  three)  coalescent  joints ;  the  proportional 
lengths  of  the  joints  are  shown  by  the  formula — 

40 .  (19 .  10 . 7) .  8 .  10 .  12 .  16 . 9 . 9 .  16 .  12 .  12 .  12 .  12 .  16 .  18 . 8 .  26 
I  2  3    4     6     6    7   8     9    10    11    12   13   14   16  16 17' 

The  mandibles  are  stylet-shaped,  stout,  and  elongate;  the 
mandible-palp  consists  of  a  single  oblong  joint,  the  length  of 
which  is  ratner  greater  than  twice  the  breadth,  and  three 
stout,  moderately  long,  and  nearly  equal  setss  spring  from 
its  truncate  apex.  The  maxillas  are  composed  of  two  parts 
of  nearly  equal  length ;  the  one  part  (the  primary)  is  sub- 
triangular  in  form  and  furnished  with  three  apical  setsa,  while 
the  other  (the  secondary  part)  is  narrow,  cylindrical,  and  pro- 
vided with  four  setas  at  the  apex  (fig.  13).  The  basal 
joint  of  the  anterior  foot-jaws  is  stout,  but  the  end  joint  is 
slender  and  curved  and  forms  a  claw-like  appendage.  The 
posterior  foot-jaws  are  nearly  as  in  Dermatomyzon  nigripea 
(Brady  and  Biobertson) .  The  swimming-feet  are  also  some- 
what similar  to  those  of  that  species :  the  fifth  pair  are 
simple,  two-jointed ;  the  first  joint  is  short,  and  its  breadth 
is  a1x)ut  equal  to  twice  the  length,  it  also  bears  a  seta  at  the 
upper  distal  angle ;  the  second  joint  is  longer  and  narrower 
than  the  first,  its  breadth  being  only  equal  to  half  the  length, 
and  it  is  furnished  with  two  setss  at  the  apex.  The  caudal 
stylets  are  nearly  as  long  as  broad,  and  equal  to  the  combined 
lengths  of  the  last  two  abdominal  segments. 

*  Gibberum,  hunch-backed. 
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Hob.  Vicinity  of  the  Bass  Rock,  Firth  of  Forth.  Hitherto 
only  one  specimen,  a  female,  has  been  obtained. 

Eemarks,  The  proportionally  large  and  tumid  cephalo- 
thorax  gives  this  species  a  curious  and  striking  appearance, 
that  at  once  distinguished  it  from  any  of  the  other  tSopepoda 
observed  by  us.  It  possesses  all  the  characters  of  a  Derma- 
tomyzouy  except  that  the  anterior  antenna  are  apparently 
only  seventeen-jointed ;  the  second  joint,  however,  is  pro- 
bably composed  of  three  coalesced  joints,  so  that  the  dif- 
ference in  this  respect  is  trifling.  It  differs  also  in  the 
abdomen  being  composed  of  only  tliree  instead  of  four  seg- 
ments, and  so  far  it  agrees  more  closely  with  Aster ocheree^ 
Boeck,  than  with  Dermatomyzon,  Olaus.  The  Forth  specimen 
would  thus  appear  to  form  an  intermediate  link  oetween 
these  two  genera,  but  with  a  closer  affiaity  to  the  last. 

Acontiophorue  elongatus^  sp.  n.     (PI.  IX.  figs.  15-20.) 

Length  1  millim.  {Jt  oi  an  inch).  Cephalothorax  and 
abdomen  elongate ;  the  abdomen  slender  and  equal  to  about 
two  thirds  the  length  of  the  cephalothorax.  Anterior 
antennsB  slender,  seventeen-jointed ;  the  fourth,  fifth,  sixth, 
and  eighth  joints  are  shorter,  and  the  first  and  last  longer 
than  any  of  the  other  joints ;  the  formula  shows  their  pro- 
portional lengths — 

24  .  12  .  14  .  6  .  6  .  6  .  9  .  6  .  8  .  14  .  12  .  18  .  13  .  14  .  14  .  14  .  24 
1      2      3    4    6    6    7    8    9    10    11    12    13    14    16    lO'TT 

The  posterior  antenna  are  three-jointed,  and  a  very  small 
secondary  branch  springs  from  near  the  end  of  the  elongate 
basal  joint;  end  loint  small,  and  furnished  with  a  long, 
slightly  curved,  ana  slender  terminal  spine  and  a  small  mar- 
ginal seta.  Mandibles  extremely  long  and  slender,  being 
about  equal  in  length  to  the  elongate  siphon ;  the  siphon, 
which  reaches  to  near  the  end  of  the  cephalothorax,  consists 
of  two  slender  filaments  of  equal  length,  one  of  which  has 
a  ring- like  structure  and  is  armed  with  a  small  apical  stylet ; 
the  basal  part  of  the  siphon  is  stout  and  cone-shaped,  and 
encloses  for  some  distance  the  proximal  ends  of  the  nlaments 
(fig.  18).  MaxillsB  two- branched — one  branch  stout  and 
conical  in  shape,  and  furnished  with  one  short  and  two  long 
setse ;  the  otner  branch  narrow,  not  half  the  length  of  the 
first,  and  bearing  three  setsB  of  unequal  length.  Anterior 
and  posterior  foot-jaws  somewhat  like  those  of  Acontiophorus 
scutatuSy  Brady  and  Kobertson ;  but  the  last  two  joints  of 
the  posterior  foot-jaws  are  proportionally  much  longer  than 
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in  that  species.  The  swimming-feet  are  also  somewhat 
similar  to  those  of  Acontiophorus  scuUUus^  bat  the  fourth 
pair  has  remarkably  broad  and  stout  dagger-shaped  spines  on 
the  exterior  margins  of  the  outer  branches^  as  well  as  broad 
sabre-like  terminal  spines  on  both  outer  and  inner  branches ; 
the  setse  on  the  inner  margins  of  both  branches  are  also 
densely  plumose.  The  fifth  pair  of  feet  consists  each  of  a 
single  broadly  elliptical  joint,  which  is  furnished  with  three 
apical  set83  (fig.  20).  The  first  or  genital  segment  of  the 
abdomen  is  equal  to  twice  the  length  of  the  next,  and  three 
and  a  half  times  longer  than  the  third  segment.  Caudal 
stylets  very  short ;  they  are  each  provided  with  two  mode- 
rately long  plumose  terminal  set®  in  addition  to  a  few  small 
hairs. 

Hab.  Vicinity  of  the  Bass  Rock,  Firth  of  Forth,  frequent. 

Remarks,  The  species  now  described  is  an  easily  recog- 
nized one,  because  of  its  being  more  slender  and  having  a 
longer  abdomen  than  any  other  of  the  described  species.  It 
agrees  with  Acontiophortis  armatusy  Brady,  in  having  the 
anterior  antennso  seventeen-jointed  (though  sixteen  joints  is 
the  number  stated  in  the  description  ot  Acontiophortis  ar* 
matus  in  'British  Copepoda,'  the  figure  shows  seventeen 
joints).  The  posterior  antenna  have  only  one  long  and 
slender  spine  at  the  apex  instead  of  the  '^  two  lancet-shaped  '* 
apical  spines  that  form  one  of  the  generic  characters;  but 
otherwise  the  Forth  species  now  described  is  a  true  Acontio' 
phorus. 

Stenhelia  hirsuta^  I.  C.  Thompson. 
Stenhelia  denticulata^  I.  C.  Thompson. 

These  two  distinct  species  have  been  obtained  by  us  during 
the  past  summer  in  material  from  the  Firth  of  Forth,  dredged 
two  or  three  years  ago.  They  have  not  been  previously 
recorded  for  the  east  of  Scotland. 

Nannopus  paltistriSf  Brady. 

This  apparently  rare  Copepod  has  recently  been  obtained 
in  material  collected  bv  hand-net  in  1891,  at  the  mouth  of 
the  "  Cocklemill  Bum     near  Largo,  Firth  of  Forth. 

Pseudanthessius  Sauvaget^  Canu. 

This  interesting  addition  to  the  British  fauna  was  obtained 
in  dredged  materud  from  the  "  Fluke  Hole  "  off  St.  Monans, 
Firth  of  Forth.  Only  two  specimens  have  as  yet  been 
obtained. 
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8unarist€8  pagurij  Hesse. 

A  single  specimen  (a  male)  of  this  rare  and  carious  species 
was  captured  in  the  Cromarty  Firth  in  September  last;  it 
occurred  in  material  dredged  near  Invergordon,  and  although 
it  was  not  taken  on  a  hermit-crab,  or  in  the  shell  occupied  bj 
a  hermit-crab,  several  hermit-crabs  were  observed  in  the  same 
material  in  which  it  was  obtained.  The  Cromarty  Firth 
specimen  measures  2*3  millim.  (j^r  of  an  inch).  The  ter- 
minal claws  with  which  the  powerful  anterior  antennas  are 
armed  are  of  a  dark  horn-colour,  and  so  also  are  the  large 
spines  on  the  inner  branches  of  the  second  pair  of  swimming- 
feet.  Longipedina  paguri,  W.  Miiller,  is  very  likely  the 
same  species  as  that  described  by  Hesse ;  and  in  fact  oar 
specimen  agrees  better  with  MuUer's  figures  than  with  those 
of  Hesse;  but  we  have  adopted  Hesse's  name  as  having 
priority  over  that  of  W.  Mtlller. 

Amphipoda. 
Harpinia  crenulata^  Boeck. 

A  few  specimens  of  this  Harpinia  have  been  obtained  in 
the  Moray  Firth  and  in  the  Firth  of  Forth.  The  more  pro- 
minent and  distinctive  characters  of  the  species  appear  to  be 
the  following  : — The  second-last  pair  of  pereiopoas  are  very 
long,  and,  when  bent  backwards,  extend  considerably  beyond 
the  body  of  the  animal ;  the  posterior  expansion  of  the  basal 
joint  of  the  last  pair  of  pereiopods  has  the  margin  irregularly 
serrate  and  famished  with  several  comparatively  long  hairs ; 
and  the  last  pair  of  epimerai  plates  of  the  metasome  have  the 
lower  distal  angles  rounded  and  furnished  posteriorly  with  a 
single  small  tooth  or  with  two  or  three  small  teeth  of  unequal 
size.  But  the  long  second-last  pair  of  pereiopods  seem  to  be 
in  themselves  a  very  obvious  character,  and  one  by  which 
the  species  may  be  readily  distinguished. 

Amphilochoides  ptmllua,  G.  O.  Sars. 

Several  specimens  of  this  Amphipod  have  been  obtained 
by  us  in  material  from  the  Firth  of  Forth  and  from  St. 
Andrews  Bay.  The  Forth  specimens  were  dredged  in  the 
vicinity  of  the  Bass  Bock  in  twenty-two  to  twenty-three 
fathoms.  This  species  is  readily  distinguished  from  Amphi^ 
lockoides  odontonyx  (Boeck),  which  has  aireadv  been  recorded 
for  the  Forth,  by  the  absence  of  a  basal  tooth  on  the  claws, 
or  dactyliy  of  the  first  gnathopods^  and  by  the  inner  margin 
of  the  hand  of  the  same  gnathopods  being  distinctly  angular ; 
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the  palm  of  the  second  gnathopods  is  finely  serrate  only  on 
the  distal  half,  while  the  proximal  half  is  even  or  nearly  so 
and  bears  a  few  minute  setae.  The  postero-lateral  angles  of 
the  last  epimeral  plates  of  the  metasome  are  also  simply 
angular,  and  not  produced  posteriorly  into  a  tooth-like  pro- 
jection as  in  Amphilochoidea  odonUmyx. 

Metopa  robustOy  G.  O.  Sars. 

A  few  specimens  of  this  interesting  species  were  dredged 
this  summer  in  deep  water  in  the  Moray  Firth ;  it  was  easily 
distinguished  by  the  structure  of  the  gnathopods,  the  form 
of  the  large  fourth  pair  of  coxal  plates,  and  by  the  very 
robust  posterior  pereiopods ;  the  posterior  part  of  the  meros 
of  these  pereiopods,  and  especially  of  the  seventh  pair,  is 
greatly  developed.  The  contrast  between  the  feeble  and 
slender  first  pair  of  gnathopods  and  the  powerful  second 
pair  is  very  marked  in  this  species. 

So  far  as  we  know,  the  three  Amphipods  just  referred  to 
do  not  appear  to  have  been  previously  recorded  as  British. 


Additional  Note. 

Cletodea  monenaisj  I.  C.  Thompson. — In  our  paper  in  the 
^  Annals  and  Magazine  of  Natural  History  '  for  October  last 
we  recorded  the  .occurrence  of  this  Copepod  in  the  Moray 
Firth,  and  in  doing  so  we  inadvertently  called  it  Laophonte 
monensis  instead  ot  Cletodes  monensia. 

Stephoa  minora  T.  Scott. — This  genus  and  species  were 
descnbed  and  figured  in  the  ^  Tenth  Annual  Report  of  the 
Fishery  Board  for  Scotland  (1892).'  Dr.  W.  Giesbrecht,  in 
a  paper  recently  published  by  him  •,  refers  to  this  genus  and 
identifies  it  with  the  genus  Mobianus  described  in  his  new 
and  great  work  on  the  Pelagic  Copepoda  of  the  Gulf  of 
Naples.  He  makes  a  few  remarks  on  the  question  of 
priority,  and  appears  to  be  in  doubt  as  to  whether  Stephos  or 
Mobianus  was  published  first.  As  the  result  of  personal 
investigation  and  inouiry  we  are  now  able  to  say  that  we 
quite  agree  with  Dr.  Giesbrecht  as  to  the  identity  of  the  two 
genera;  but  the  species  from  the  Gulf  of  Naples  is,  we 
think,  different  from  that  from  the  Firth  of  Forth,  additional 
specimens  of  which  have  been  recently  obtained  by  us.      As 

*  "  Mittheilungen  iiber  Copegoden,"  von  Dr.  W.  Giesbrecht  (Abdruck 
aus  den  Mittheilungen  aus  der  Zoologischen  Station  zu  Neapel,  11  Band, 
1./2.  Heft)  p.  102. 
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to  the  question  of  priority,  we  find  that  the  ^  Tenth 
Annual  Report  of  the  Fishery  Board  for  Scotland,*  in  which 
Stephoe  is  described,  was  published  on  September  22nd,  1892, 
ana  that  Dr.  Giesbrecht's  work  on  the  relagic  Copepoda  of 
the  Gulf  of  Naples,  in  which  Mohianus  is  described,  and 
which  bears  the  date  1892,  was  published  on  January  26th, 
1893. 

EXPLANATION  OF  THE  PLATES. 

Plate  VIII. 

Afnynwne  nigransy  sp.  n. 

Fig,  1.  Male,  seen  from  the  side,  X  80.  2.  Anterior  antenna,  female, 
X  190.  3.  Mandible  and  palp,  x  380.  4.  Foot  of  third  pair, 
X  170.  6.  Foot  of  fourth  pair,  X  170.  6.  Foot  of  fifth  pair, 
female,  X  263.    7.  Foot  of  fifth  pair,  male,  X  190. 

Stenhelia  dispary  sp.  n. 

Fig,  8.  Female,  seen  from  the  side,  X  70.  9.  Anterior  antenna,  female, 
X  380.  10.  Foot  of  first  pair,  X  190.  11.  Foot  of  fourth  pair, 
X  127.    12.  Foot  of  fifth  pair,  female,  X  263. 

CUtodes  trrasay  sp.  n. 

Fig.  13.  Female,  seen  from  above,  x  70.  14.  Anterior  antenna,  female, 
X  263.  16.  Foot  of  first  pair,  X  606.  16.  Foot  of  fourth 
pair,  X  606.    17.  Foot  of  fifth  pair,  female,  x  380. 

Ameira  exilis,  sp.  n. 

Ify,  18.  Female,  seen  from  the  side,  x  36.  19.  Foot  of  fifth  pair, 
female,  x  127.    20.  Abdomen  and  caudal  stylets,  x  40. 

Plate  IX. 

Ameira  exilis,  sp.  u. 

Fig.  1.  Anterior  antenna,  female,  x  100.  2.  Foot  of  first  pair,  x  127. 
3.  Foot  of  third  pair,  male,  x  84. 

Thalestrisforficuhides,  sp.  n. 

F^,  4.  Female,  seen  from  the  side,  x  64.    6.  Anterior  antenna,  female, 
x  190.     6.  Foot  of  first  pair,  x  190.     7.  Foot  of  third  pair, 
male,  X  127.    8.  Foot  of  fifth  pair,  female,  x  127.    9.  Abdo- 
men and  caudal  stylets,  X  63. 

■  Dermatomyzon  gtbberum,  sp.  n. 

Fig.  10.  Female,  seen  from  above,  x  80.  11.  Anterior  antenna,  x  263. 
12.  Mandible,  x  304.  13.  Maxilla,  X  304.  14.  Foot  of  fifth 
pair,  X  263. 

Acontiophonu  elongaius,  sp.  n. 

Fig,  16.  Female,  seen  from  above,  x  48.  16.  Anterior  antenna,  x  190. 
17,  Mandible,  x  162.  18.  Siphon,  x  162.  19.  Foot  of  fourth 
pair,  X  127.    20.  Foot  of  fifth  pair,  x  263. 
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XV. — A  Month  on  the  Trondhjem  Fiord. 
By  the  Rev.  Canon  Norman,  M.A.,  D.C.L.,  F.R.S.,  &c. 

[Continued  from  p.  133.] 

GEPHTBEA. 

1.  Bonellia  viridis^  Rolando. 

1822.  BonelUa  virtdU,  Rolando,  Mem.  d.  Reale  Accad.  d.  Sc.  di  Torino, 

voL  xxvi.  ]j.  639,  pi.  xiv.  figs.  1-3,  pL  xv.  figs.  6-7. 
1840.  Bonellta  inridtSj  H.  Mmie-Edwards,  Rdg.  Anim.  ^t.  Crochard, 

Zoophytes,  pi.  xzi.  fig.  3. 
1862.  BoneUia  viridis,  Schmarda,  Denks.  Ak.  der  Wiss.  Wien,  vol.  iv. 

p.  117,  pis.  iv.-vii. 
1868.  BoneUia  viridis^  Lacaze-Buthiers,  Ann.  Sc.  Nat.  2iOol.  sdr.  4, 

vol.  X.  p.  49,  pis.  i.-iv. 

1876.  Bonellia  mridis,  Kowalewsky,  "Du  mile  planarifonne  de  la 
Bonellia,**  traduit  par  J.  C.  Catta*,  Rev.  Sci.  Nat.  de  Dubreuil, 
vol.  iv.  p.  313,  pi.  vii. 

1886.  BonelUa  mridis,  Selenka,  Report  Geph3rrea  '  Challenger,'  p.  9, 
pi.  ii.  figs.  7-10,  (J. 

Five  specimens,  dredged  in  250-300  fath.  at  Rddberg,  the 
largest  being  rather  more  than  an  inch  long  exclusive  of 
proboscis.  I  had  previously  seen  Norwegian  specimens  in 
the  Ohristiania  Museum,  and  it  has  been  recorded  from  the 
Bergen  district,  100  fath.,  by  Koren  and  Danielssen  (^  Fauna 
litt  Norv.*  part  iii.  1877,  p.  151).  I  think  that  this  Nor- 
wegian form  may  prove  to  oe  distinct  from  B,  viridis. 

2.  Phascoloaoma  aquamatumy  Eor.  &  Dan. 

1868.  Phaacolosoma  divaceum,  M.  Sars,  ''Forsatte  Bemaerk.  overdet 
dyriske  Livs  Udbredning  i  Havets  DjMer,"  Vidensk.-Selsk.  Forhand. 
p.  268  (name  only). 

1877.  Fhascolosoma  squamatum,  Eoren  &  Dan.  Fauna  litt.  Norv.  pt  iii. 
n.  130,  pL  xiii.  fig.  11,  pi.  xiv.  figs.  14,  16. 

18o3.  Pkateolowma  equamatum,  Selenka,  Reisen  Archip.  Philippinen, 

Die  Sipunculiden,  p.  40. 
1886.  PnoBcolian sqiMfnatumfSelenkAf  Report  'Challenger'  Gephyrea, 

p.  16,  pi.  iv.  figs.  18, 19. 

I  do  not  follow  Selenka  in  removing  this  species  to  the 
ffenus  Fhascolionj  seeing  it  does  not  agree  with  PhcLscolion  in 
its  habit,  for  it  lives  free  and  not  in  shells,  and  consequently 
it  has  not  the  attaching  papillse  characteristic  of  that  genus, 
from  which  also  it  difiTers  in  the  much  more  coiled  intestinal 
tube. 

*  The  original  paper  was  published  in  Rusuaa  in  1870. 
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Trondhjem  and  Rddberg,  150-300  fath.  I  have  also  taken 
it  in  the  Hardanger  and  Kors  Fiords ;  Koren  and  Danielssen 
record  it  from  the  latter  and  from  Bergen  Fiord.  By  the 
'  Porcupine '  Ezped.,  1869,  it  was  taken  off  the  south-west  of 
Ireland  and  near  the  Holtenia-gronnd — and  it  is  thus  a 
British  species — and  in  the  chops  of  the  British  Channel. 
It  was  again  taken  by^  the  *  Triton '  near  the  ^^Holtenia- 
ground.'* 

3.  Phaacolion  sirombtf  Montagu. 

Yar*  tuberculosumy  Th^l. 

1876.  PhascoUon  tuberculomm^  TbM,  ''Gdph.  inermes  de  Skand. 
Spitsberg  et  Gronland,**  K.  Svenaka  Vet.-AJtad.  Hand.  vol.  iii.  p.  16 
(separate  copy),  pi.  i.  fig.  1,  pi.  iii.  fig.  16. 

1877.  PhascoloBOTna  etronwif  var.  verrucomm,  Kor.  &  Dan.  Fauna  litt. 
Norv.pt.  iii  pp.  141  and  164. 

1883.  PJuucoUon  strambi,  var.  verrucommf  Selenka,  Reisen  Archip. 
Philipp.,  Die  Sipuncoliden,  p.  62. 

Several  sj^ecimens  of  this  variety  at  Rftdberg;  the  type 
was  not  found. 

4.  Onchnesoma  Steenstrupit\  Eor.  &  Dan. 

1869.  Sipuncuhis  fwiformis,    Danielssen,    Vidensk.-Selak.    Forhand. 

Christ  1869,  p.  261  (quoted  from  Dan.  &  Eor. ;  I  have  not  this 

naper,  hut  suppose  the  species  was  not  descrihed). 
1868.  Phawohsoma  putiUtum^  M.  Sars,  ''Forsatte  Benuerk.  over  det 

dyri^e  Livs  Udhredning  i  Havets  Djhder,"  Vidensk.-Selsk.  Forhand. 

p.  262  (name  only). 
1877.  Onehined(mui  SteengtrupUy  Dan.  &  Eor.  Fauna  ]itt.  Norv.  pt.  iii. 

p.  142,  pi.  XX.  figs.  28-86. 

1884.  Onchnemma  Steenstrtwii,  De  Man,  Billow,  and  Selenka,  Heisen 
Arch.  Philipp.,  Sipunculiden,  pt.  ii.  p.  180. 

1892.  Onchnesoma  Steenstrupii^  Shipley,  Quart.  Joum.  Micr.  Sci.  n.  s., 
vol.  xxxiii.  p.  288,  pi.  ix. 

Trondhjem  and  Rcdberg,  160-300  fath.  I  have  also  found 
it  at  Drdbaky  in  the  Christiania  Fiord,  and  in  the  Bergen  and 
Hardanger  Fiords. 

PANTOPODA. 

In  'Den  Norske  Nordhavs-Expedition/  XX.  Pyeno- 
gonoidea,  G.  O.  Sars,  1891,  will  be  found  everything  that 
could  be  desired  in  the  way  of  description  and  illustration  of 
all  the  following  species. 

1.  Pycnogonum  crasstrostrey  G.  O.  Sars. 
The  three  specimens  from  which  this  species  was  described 
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by  Prof.  Sara  were  found  bjr  him  mixed  with  If.  littorale 
collected  from  many  Norwegian  localities,  and  he  was  unable 
to  give  a  particular  habitat.  I  have  found  N.  crassiroatre  in 
the  following  localities : — Trondhjem  Fiord,  in  about  70  fath. ; 
Kors  Fiord,  which  is  the  entrance  to  Bergen  Fiord,  180 
fath. ;  and  in  two  places  in  the  Hardanger  Fiord,  namely  off 
Midso  Lighthouse,  60-100  fath.,  and  Stoksund,  80-100  fath. 

2.  Anoplodactylua  petiolatus^  Kr5yer. 

1863.  Pallene  attenuata,  Hodge,  Arm.  &  Mag.  Nat.  Hist.  ser.  8,  voL  xi. 
p.  463 ;  Trans.  Tyneside  Nat.  Field-Club,  vol.  v.  1863,  p.  281,  pLxv. 
tigs.  1-6. 

1864.  Fhoxichilidium  pef.iolatum,  Hodge,  Ann.  &  Mag.  Nat  Hist 
ser.  3,  vol.  xiiL  p.  4 ;  Trans.  Tyneside  Nat.  Field-Club,  vol.  vi.  1864, 
p.  199  (name  only,  making  his  P.  attetmata  its  synonym). 

1864.  Pallene  pugnusa,  Hodge,  Ann.  &  Mag.  Nat.  Hist  ser.  3,  vol.  xii. 

pi.  xiii.  iigs.  16,  17 ;  Trans.  Tyneside  Nat.  Field-Club,  vol.  vi.  1864, 

p.  198,  pi.  V.  tijfs.  16, 17. 
18ol.  Fhoxichilidium  longicolkj  Dohrn,  Faun,  und  Flor.  des  Golf ea  von 

Neapel,  Die  Pantopoden,  p.  177,  jpl.  xiii.  figs.  1-8. 

1881.  PhoxichiUdiwn  ejciffuum,  id.  loid.  p.  181,  pi.  xii.  figs.  19-22. 

1882.  PhoxichHidium  pygmaum,  Hoek,  '^Nouvelles  Etudes  sur  las 
Pvcn.,''  Arch,  de  Zool.  exp.  etg^n.  vol.  ix.  p.  514,  pis.  xxvi.  and  xxvii. 
figs.  22-25. 

A  single  typical  specimen  in  Laminarian  zone,  Trondhjem 
Fiord. 

A  specimen  of  P.  longicolU^  Dohrn,  from  Naples,  identified 
by  Dohrn  *,  is  certainly  A.  petiolatus. 

Specimens  received  at  the  same  time  from  Naples  of 
P,  exiguumy  Dohrn,  are  certainly  the  same  as  Pallene  pygmceaj 
Hodge,  with  the  type  specimen  of  which,  now  in  the  New- 
castle Mnseum,  I  have  compared  them  ;  and  Phoanchilidium 
pygmoiumy  Hoek,  is  proved  by  his  drawings  to  be  the  same 
thing.  This  foim  I  also  have  from  the  Spanish  coast, 
kindly  sent  to  me  by  Senor  Pedro  Antiga.  The  question 
remains,  Is  Pallene  pygmceajRodgey  the  immature  state  of 
A.  petiolatus?  I  think  so.  The  specimens  are  very  small — 
Hodge's  type,  length  of  body  1  millim. ;  the  Spanish  specimen 
the  same ;  Naples  specimens  in  my  collection  the  same ;  and 
Dohrn  writes  "  Lange  des  Koi-pers  1  mm."  in  his  description, 
though  in  explanation  of  plate  we  have  ^^  natural  size  1^  mm. 
In  favourof  this  small  form  being  a  distinct  species  is  the  short- 
ness of  the  cephalic  segment  and  the  fact  that  Dohrn  figures  an 

*  I  conclude  that  this  was  the  case,  as  the  Neapolitan  species  here 
mentioned  were  sent  to  me  from  the  Zoolo^cal  Station  bj  Dr.  Dohm's 
kind  directions  very  soon  after  the  completion  of  his  Monograph. 
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egg-bearing  male,  and  Hoek  found  three  such  specimens.  On 
the  other  hand,  it  is  not  uncommon  for  animals  to  be  sexually 
mature  before  they  have  attained  their  full  development,  it 
seems  easy  to  account  for  the  more  frequent  occurrence  of  the 
smaller  than  the  larger  specimens.  This  species,  like  Phoxi^ 
chilidium  coccineurrij  undergoes  its  metamorphosis  within  the 
bodies  of  Hydrozoa ;  these  small  specimens  (P.  pygmcea) 
cannot  have  long  left  that  shelter,  but  they  have  now  reached 
a  period  of  life  when  they  would  be  exposed  to  constant 
danger,  and  thus  comparatively  few  would  live  to  maturity. 
The  length  of  the  cephalic  segment  might  be  expected  to 
increase  with  growth ;  except  in  the  diflFerence  of  this  organ 
the  resemblance  of  the  two  is  most  exact.  The  terminal 
joints  of  the  legs  are  identical  in  their  armature ;  the  propodos, 
which  is  narrower  in  proportion  to  its  length  with  increasing 
growth,  has  the  spines  quite  similar,  and,  above  all,  there  is 
the  "  thin  undivided  lamina  "  occupying  the  distal  portion  of 
the  palm^  beyond  the  "  row  of  small  anteriorly  curvea  spines." 
This  thin,  perfectly  transparent,  undivided  lamina  is,  I 
believe,  unique,  and  constitutes  a  peculiar  specific  character 
of  Anophdactylua  petiolatua. 

I  have  also  examined  two  type  specimens  in  Hodge's 
collection  labelled  ^^Pallene  attenuatay  Seaham,  1862,''  and 
^^Phoxichilidium  petiolatumj  Seaham,  1863."  They  are  both 
the  present  species. 

3.  Nymphon  mixtum,  Kr5yer. 

Three  specimens  in  shallow  water  at  Bddberg.  I  have 
dredged  it  also  in  100  fathoms  off  Huglen  Island  in  the 
Hardanger  Fiord. 

4.  Nymphon  leptochelesy  G.  0.  Sars. 

In  150-250  fathoms  at  Bodbe^.  I  have  also  taken  it 
with  the  last  in  the  Hardanger  Fiord ;  at  Floro,  in  25-50 
fath.,  and  at  Drobak  in  Norway  ;  and  it  was  procured  by  the 
'Porcupine  '  Exped.,  1879,  Stat.  47a,  lat.  59^  34'  N.,  long. 
9^  18'  W.,  in  642  fathoms. 

5.  Nymphon  Stromiiy  Kroyer. 

This  large  species  is  very  frequently  met  with  in  the 
Trondhjem,  Bergen,  and  Hardanger  Fiords.  It  is  usually 
taken  in  15-30  fath.,  but  1  have  dredged  it  once  in  100  fath. 

Ann.  dk  Mag.  N.  Hist.  Ser.  6.  Vol.  xiii.  1 1 
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6.  Nymphon  macrumy  Wilson. 

Among  Alcyonarians  and  corals  on  the  precipices  at  R5d- 
berg,  in  150-250  fath. 

7.  ChcBtonymphon  smnoaissimumy  nom.  nov.,=:  Chcetonymphon 

spinosumj  G.  O.  Sars  i^Nymphon  spinosumj  Goodsir). 

Kodberg  and  Trondhjem;  also  in  several  places  in  the 
Hardanger  Fiord,  in  120-190  fath.;  'Porcupine'  Exped., 
1869,  Stat.  64,  lat.  61°  2V  N.,  long.  3°  44'  W.,  and  Stat.  65. 
near  the  same  spot,  in  640  and  345  fath. ;  Stat.  78,  lat.  60°  14^ 
N.,  long.  4°3y  W.,  290  fath.;  Stat.  88,  lat.  59"  26' N., 
long.  8^  23'  W.,  705  fath.  It  also  occurs  on  the  western 
side  of  the  Atlantic,  since  a  specimen,  kindly  sent  to  me  from 
the  U.  S.  Nat.  Mus.  as  ^^Nymphon  hirtipea^  Bell,  ?  ,"  is  this 
species ;  the  bottle  containing  this  Nymphon  had  three  other 
labels  relating  to  the  specimen — "  Albatross,  2488,"  "  lat 
A4P  35'  &'  N.,  long.  67°  13'  30''  W.,  150  fathoms,"  and  the 
number  "10984"*. 

The  above  habitats  would  seem  to  show  that  this  is  usually 
a  deep-water  form.  Professor  Sars  thought  it  might  be 
N.  spinosum^  Goodsir,  but  I  am  of  opinion  that  it  can  scarcely 
be  that  species.  The  only  ChoBtonymphon  from  the  British 
coast  that  I  have  seen  is  N.  hirtum^  Kroyer,  and  of  this 
species  I  have  specimens  from  the  Firth  of  Forth,  whence 
Goodsir  procured  his  N>  sptnosum. 

The  following  list  of  habitats  of  N.  hirtumj  Kroyer,  will 
show  how  widely  diflFused  that  species  is  on  our  coast : — 

In  my  own  collection  : — Shetland ;  Cullercoats,  North- 
umberland (-4.  M.  N.) ;  Aberdeenshire  {late  Mr.  B.  Dawson)  ; 
Firth  of  Forth  {Dr.  Henderson).  And  on  examination  of 
Mr.  Hodge's  collection  in  the  Newcastle  Museum  I  find 
C.  hirtum  from  several  localities  off  the  Durham  and  North- 
umberland coasts  in  depths  ranging  from  10-100  fath. 

Undoubtedly  Sars,  relying  on  Goodsir's  rough  figures,  was 
right  in  regarding  them  as  more  like  his  N.  sptnosum  than 
N.  hirtum ;  but,  taking  into  consideration  the  circumstances 
I  have  mentioned,  1  do  not  think  we  are  justified  on  the 
evidence  of  those  figures  in  admitting  the  species  described 
by  Sars  into  the  British  fauna,  but  must  regard  them  as 
referable  to  C.  hirtum. 

♦  This  does  not  affect  N,  hirtum  or  hirtipes^  E.  B.  Wilson,  which  Sare 
rightly  refers  to  the  true  N,  hirtipes,  Bell.  This  is  proved  by  examples 
in  my  collection  of  *^N,  hirtum  '*  received  from  the  late  Mr.  Wilson  and 
labelled  "Oft"  Halifax,  36  f.  U.  S.  F.  C.  1877,  Loc.  118,"  which  aie  the 
true  N,  hirtipeSf  Bell. 
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CBUSTACEA. 

I  have  in  an  earlier  part  of  this  paper  made  a  few  remarks 
on  the  higher  Crustacea  of  the  north  of  Europe  and  the  Arctic 
seas,  and  shown  that  the  proportionate  number  of  Brachyura 
and  Anomura  rapidly  decreases  as  we  approach  the  Arctic 
Ocean.  The  following  is  the  list  of  species  in  the  Trondhjem 
Fiord  which  have  been  either  recorded  by  Herr  V.  Storm, 
the  Curator  of  the  Trondhjem  Museum,  who  has  done  much 
dredging,  or  found  by  myself: — 

Cancer  paguros,  Linn.  Eupagurus  pubescens,  Eroyer. 

Cazcinus  msBnas,  Linn.  Bemhapdus,  Linn. 

Portanus  depurator^  Linn.  Galathea  stri^osa,  Linn. 

Hyas  araneus,  Linn.  squamitera,  Fair. 

Inachus  doisettensis,  jPwn,  Galathodes  tridentatus,  Etmtttrk. 

coarctatuB,  Leach.  Munida  rugoaa,  Fabr. 

StenorhjDchus  rostratosy  Linn.  tenuimana,  O.  0.  Sar$. 

Lithodes  mala;  Linn. 

It  is  not  likely  that  this  list  can  in  the  future  be  materially 
extended,  since  the  only  species  which  have  been  met  with  to 
the  north  of  Trondhjem  and  not  already  found  there  are 
Oalathea  nexa^  Embleton,  and  Oalathea  intermedia^  Lilljeborg. 

I  have  drawn  up  the  annexed  Table,  which  is  intended  to 
show  the  distribution  of  all  the  higher  Crustacea  known  on 
the  coasts  of  Norway,  including  Finmark.  In  the  Brachyura 
and  Anomura,  a  glance  will  show  as  the  eye  passes;  over  the 
first  ten  columns  how  the  number  of  species  dies  out  north- 
wards, while  the  well-filled  columns  after  the  tenth  testify  to 
the  large  proportion  of  the  Norwegian  forms  which  occur 
southwards.  Passing  on  to  the  Macrura  we  come  upon  many 
species  which  are  not  known  southwards,  while  correspondingly 
the  Arctic  columns  are  more  filled  in.  The  gaps  in  the 
southern  columns  among  the  Schizopoda  and  Cumaceaareyet 
more  conspicuous^  partly  because  rrofessor  G.  O.  Sars  has 
paid  80  much  attention  to  these  on  the  Norwegian  coast, 
partly  also  because  very  many  of  the  species  are  deep-water 
forms,  living  below  100  fathoms,  which  are  not  likely  to  be 
found  in  the  shallower  water  which  occurs  round  bweden, 
Denmark,  and  Britain. 

The  list  of  species  is,  with  a  few  alterations  in  nomencla- 
ture and  some  additions  made  from  the  discoveries  of  the 
Norwegian  North-Atlantic  Expedition,  copied  from  that  of 
Sars,  given  in  his  *  Oversigt  af  Norges  Crustaceer,'  1882. 

The  distribution  of  species  has  been  filled  in  from  all  the 
leading  books  and  papers  on  the  Crustacean  fauna  of  the  seas 
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referred  to ;  and  in  every  case  I  have  indicated  the  authority 
on  which  the  species  are  marked  in  the  particular  columns. 

N.  indicates  that  the  species  has  been  found  or  identified  by 
myself.  It  does  not  apply  to  any  species  which,  though  in 
my  collection,  have  been  received  from  those  whose  authority 
is  recognized  in  this  table.  There  is  an  exception  in  the 
British  column,  where  N.  stands  for  those  forms  which  I  have 
identified  whether  collected  by  myself  or  others.  In  this  way 
are  notified  the  following  Mysidea  and  Cumacea  which  have 
recently  been  added  to  our  fauna  by  Mr.  Thomas  Scott,  the 
energetic  naturalist  of  the  Scotch  Fishery  Board  : — Erythrops 
Go'iaiiy  E,  elegans^  Petalomera  declivisy  Campylaspis  rubicunaa^ 
and  C  cosiata.  Two  species  in  this  column  have  not  pre- 
viously been  recorded  as  British: — Mysideia  inaignisj  Q.  O. 
Sars,  of  which  I  have  found  a  specimen,  Arom  a  dredging  I 
took  in  112  fathoms  off"  Valentia,  Ireland,  in  1870;  and  Cam" 
pylaspis  sulcata^  G.  O.  Sars,  dredged  by  me  in  1885  oflF  Little 
Cumbrae,  in  the  Firth  of  Clyde. 

Authorities  relied  on  in  the  Table. 
Columns  1-6. — Norway  (bduding  Einmark). 

A.  Anrivillitis  (C.  W.  S.).  "  Hafeevertebrater  frSn  nordlioaBte 
Tromso  Amt  och  Yestfinmarken/'  Svenska  Yet.-Akad. 
Hand.  vol.  ii.  1866. 

Bk.  Boeck  (A.).  As  mentioned  by  G.  0.  Sars  in  paper  firom 
which  the  following  list  of  species  is  taken. 

Bv.  Bovallius  (C).  "  Anmarkninger  om  Portunidslagtet  Thra- 
nites,"  (Efvers.  af  K.  Vet.-Akad.  Forhand.  Stockholm,  1881, 
p.  9. 

Da.  Danielssen.  '  Beretning  om  en  Zool.  B^ise,  1857,'  1859  ; 
and  Danielssen  and  Boeck  (A.),  '  Besk.  af  nogle  til  Crus- 
tacea Decapoda  henhorende  Norske  Arter,'  1872. 

DU.   Von  Diiben.     Fide  G.  0.  Sars  (see  below). 

S.  Sars  (G.  0.).  Whose  very  numerous  papers  have  been  care- 
fully consulted. 

MS.  Sars  (Michael).  "  Overs,  over  de  i  den  Norsk-arctiske 
Eegion  forekommende  Krybsdyr,"  Yidens.-Selsk.  Forhand. 
1858. 

ISS.  Schneider  (I.  Sparre).  '  Unders.  af  dyrelivet  i  de  arktiske 
iQorde :  II.  Crustacea  og  Pycnog.  indsamlede  i  Ensenangs- 
fjorden,'  1851-1865. 

VS.  St-orm  (Y.).  'Kong.  Norske  Yidens.-Selsk.  Skrifter,' 
Trondhjem,  1879,  p.  109. 

Column  7. — Greenland. 

H.  Hansen  (H.  J.).  *'  Oversigt  over  det  vestlige  Gronlands 
Fauna  af  malakostraka  Havskrebsdyr,"  Vidensk.  Meddel. 
fra  den  Foren.  i  Kjobh.  1887. 
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Columns  8  and  9. — Iceland  and  Spitsbergen. 

S.  Sara  (0.  0.).  These  colnmns  are  filled  in  from  the  table  of 
distribution  in  *  Den  Norske  Nordhavs-Exped.  1676-78, 
Crustacea,  ii.,'  1886,  p.  83. 

Column  10. — ^Kara  Sea. 

H.     Hansen  (H.  J.).     '  Oversigt  over  de  paa  Dijmphna-Togtet 

indsandede  Krebsdyr,'  1886. 
8.      Sars  (G.  0.).     From  the  same  source  as  in  columns  8  and  9. 
8x.    Stuxberg  (A.).      "  Faunan  p&  och  Kring  Novaja-Semlja," 

•  Vega'  Exped.  Vetenskapliga  lakttagelser,  vol.  v.  1886. 

Column  11. — Sweden. 

G.  Goes.  "Crust,  decap.  podoph.  marina  Sued®  etc.  enu- 
merat  A.  Goes,*"  (Efvers.  af  £.  Yet.-Akad.  Forhand.  1863. 

Column  12. — ^Denmark. 

M.  Meinert  (Fr.).  "  Crustacea,  Isopoda,  Amphipoda,  et  Deca- 
poda  Dani»,'*  Naturhist  Tidsskrift,  3^«  B«kkes,  vol.  xi. 
1877,  p.  57,  vol.  xii.  1880,  p.  465 ;  *  Det  Videnskabelige 
Udbytteaf  Kanonbaaden  'Hauchs'  Togter,  III.  Crustacea 
Malacostraca,'  1890. 

Column  13. — British  Isles. 

Kin.  Einahan  (J.  R.).  Nat.  Hist.  Review,  vol.  vi.  1868,  Proc. 
Societies,  p.  40. 

B.  Bell.      'Brit    Stalk-eyed  Crustacea.'      Of.    G.    0.    Sars, 

"  Overs,  af  Norges  Crustaceer,  I.,"  Vid.  Selsk.  Forhand. 
Christ.  1882,  p.  43,  pi.  i.  fig.  4. 
G.      Goodsir  (H.).     Vide  BeD,   « Brit.    Stalk-eyed    Crustacea,' 
p.  326. 

Column  14. — Mediterranean. 

C.  Cams  (Y.).      *Prodromu8  Faunas  Mediterranean,'  vol.   i. 

1886. 

Column  15. — North-east  America. 

Sm.  Smith  (S.  I.).  *'  Stalk-eyed  Crustaceans  of  the  Atlantic 
Coast  of  North  America,  north  of  Cape  Cod,"  Trans. 
Connect.  Acad.  voL  v.  1879,  p.  27. 
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XVI. — Description  of  a  new  Species  o/*  Epiphora  (Saturniidae) 
from    Uganda.      By    W.   F.    KiBBY,   F.L.S.,     F.E.S., 
Assistant    in   Zoological    Department,    British    Museum 
(Natural  History) . 

Epiphora  Lugardi^  sp.  n. 

Exp.  4^  inches. 

Female. — Upperside  dark  vinous  red,  with  a  very  large 
subvitreous  ocellus  on  each  wing,  surrounded  by  white  and 
yellow  rings,  and,  lastly,  by  a  narrow  black  line.  Anterior 
wings  with  the  ocellus  truncated  on  the  basal  side  and  slightly 
conical  on  the  outer  side ;  beyond  it,  but  not  touching  it,  runs 
a  paler  reddish  line,  nearly  obsolete  above,  but  slightly  marked 
with  whitish  below,  beyond  which  the  ground-colour  of  the 
wing  becomes  rather  lighter.  The  subapical  ocellus  is  rather 
large,  black,  and  oval,  narrowly  edged  with  white  towards 
the  base,  and  with  the  adjacent  part  dusted  with  blue ;  above 
it  an  irregularly  zigzag  line  runs  to  the  costa,  bordered 
within  by  a  lilac  patch  and  without  by  a  dull  orange  space 
dusted  with  red ;  there  is  also  a  smaller  orange  space  below 
the  ocellus ;  beyond  this  the  hind  margin  is  yellowish  buff, 
but  from  the  outer  side  of  the  upper  orange  patch  descends  a 
brown  submarginal  line,  forming  four  deep  curves  inwards 
below  the  eye  and  also  slightly  indented  on  each  of  the  ner- 
vures ;  the  spaces  between  these  curves,  as  well  as  beyond 
the  eye  and  within  the  line  below  the  last  curve,  are  yellowish 
green. 

Posterior  wings  with  the  large  ocellus  subrotund,  the  black 
outer  ring  wider,  the  pale  curved  line  beyond  more  dusted 
with  whitish  and  curved  outwards  on  the  inner  margin.  Hind 
margin  buff,  edged  within  by  a  black  line,  within  which  is  a 
yellowish -green  space,  dentated  on  the  inner  side  above  and 
intersected  by  a  series  of  long  black  nearly  confluent  spots. 

Underside  much  paler,  thickly  dusted  with  white,  and  with 
a  well-marked  white  line,  edged  within  with  blackish,  beyond 
the  ocelli,  in  place  of  the  nearly  obsolete  line  above.  The 
outer  part  of  the  wings  inclines  to  dull  green,  and  on  the 
anterior  wings  between  the  festoons,  and  on  the  posterior 
wings  within  the  inner  greenish-yellow  submarginal  band,  are 
a  series  of  white  sagittate  spots  on  each  side  of  the  nervures. 
Anterior  wings  with  a  buff  space  on  the  inner  margin  as  far 
as  the  white  line,  bordered  above  with  blackish.  Posterior 
wing  with  the  base  of  the  costa  white  to  the  subcostal  nervure. 
Body   too   much   injured   to   be  described;    but  abdomen 
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f)robabl7  with  white  bands ;  legs  yellowish,  thickly  clothed ; 
emora  white  beneath. 
Taken  by  Capt.  F.  D.  Lugard  in  Uganda, 
Most  nearly  allied  to  E.  awarinusj  Butler,  from  Abyssinia, 
bat  the  more  uniform  colour,  the  absence  of  a  distinct  white 
patch  on  the  base  of  the  inner  margin  of  the  anterior  wings 
above,  and  the  almost  obsolete  pale  line  beyond  the  ocelli 
above,  instead  of  the  broad  white  one  of  E.  atbarinusj  will  at 
once  serve  to  distinguish  this  species. 


XVII. — Description  of  a  new  Species  q/'Hirdapa,  Moore^from 
Dinner  Island^  New  Guinea^  in  the  Collection  of  the  British 
Museum.  By  W.  F.  Kirby,  F.L.S.,  F.E.S.,  Assistant 
in  Zoological  Department,  British  Museum  (Natural 
History) . 

Hirdapa  rezia. 

Exp.  <y  2|,  ?  3tV  inches. 

Male. — Upperside.  Anterior  wings  dark  brown,  shading 
into  blackish  towards  the  costa,  and  inclining  to  rufous  brown 
towards  the  base  and  margins ;  from  the  base  a  large  fawn- 
coloured  blotch  spreads  over  the  wing  from  above  the  median 
nearly  to  the  submedian  nervure  and  above  and  between  the 
two  lower  median  nervules  for  half  their  length,  the  greater 
part  of  this  outer  portion  being  filled  up  with  whitish.  Below 
the  lowest  median  nervule,  and  just  before  its  middle,  is  an 
oval  bluish-grey  spot  A  row  of  six  violet-blue  submarginal 
spots  between  the  nervure  to  above  the  lowest  median  nervule. 
the  middle  ones  smallest,  the  two  nearest  the  costa  marked 
with  white. 

Posterior  wings  dark  brown,  shading  into  rufous  brown 
below  the  cell  to  the  lower  part  of  the  hind  and  inner  margins 
as  far  as  the  anal  angle;  apex  dusted  with  white;  a  large 
buflF  costal  patch  spreading  over  the  upper  half  of  the  cell,  but 
not  reaching  its  base  or  extremity. 

Underside,  Anterior  wings  brown ;  only  the  outer  part  of 
the  fawn-coloured  patch  well  marked ;  it  is  smaller  and  paler 
than  above,  and  ends  as  a  whitish  blotch  above  the  lowest 
median  nervure.  Below  the  median  nervure,  and  for  half  the 
length  below  the  lowest  median  nervule,  the  wing  is  pale  buff, 
the  place  of  the  white  spot  above  being  marked  by  a  narrow 
black  oval  outline ;  on  the  inner  margin  the  wing  is  whiter 
on  both  sides  of  the  submedian  nervure  as  far  as  the  anal 
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angle  ;  aubmarginal  spots  smaller  and  whiter  than  above^  the 
fifth  obsolete. 

Posterior  wings  uniform  rufous  brown. 

Body  dark  brown^  inclining  to  blackish  in  front^  with  a 
white  spot  behind  each  antenna ;  four  spots  at  the  back  of 
the  head ;  a  white  spot  on  each  side  of  the  thorax  in  front^  and 
diverging  crests  of  grey  hair  on  the  front  of  the  thorax  above ; 
sides  of  the  head  and  thorax  and  base  of  the  wings  spotted 
with  white  beneath. 

Female. —  Vpperside.  Anterior  wings  nearly  as  in  the  male, 
but  the  fawn-coloured  patch  much  longer  than  in  the  male 
and  not  marked  with  white,  except  at  the  extremity,  where 
the  white  suffusion  forms  a  pear-shaped  spot,  covering  the 
place  of  the  sixth  submarginal  spot ;  the  submarginal  spots 
are  larger  and  whiter  than  in  the  male,  and  are  continued 
by  a  seventh,  followed  below  by  a  short  streak,  above  the 
submedian  nervure ;  the  fawn-coloured  patch  nearly  extends 
here  to  the  seventh  spot ;  the  white  oval  spot  of  the  male  is, 
of  course,  wanting. 

Posterior  wings  rufous  brown,  darkest  in  the  centre,  dusted 
with  grey  along  the  costa,  especially  towards  the  tip,  but  with 
no  buff  space  over  the  upper  part  of  the  cell. 

Underside.  Anterior  wings  rufous  brown,  the  pale  patch 
very  large,  fawn-coloured  in  and  just  below  the  cell,  the 
rest  mostly  whitish  as  far  as  the  inner  margin,  and  along 
it  nearly  to  the  anal  angle ;  of  the  submarginal  spots,  the 
two  nearest  the  costa  are  represented  as  white  dots,  the  sixth 
is  large  and  connected  by  a  neck  with  the  outer  part  of  the 
pale  blotch,  and  there  are  two  small  white  dots  close  together 
between  the  lowest  median  nervule  and  the  submedian 
nervure. 

Head,  body,  and  base  of  wings  below  spotted  with  white 
nearly  as  in  the  male,  two  white  streaks  at  the  back  of  the 
pectus  being  particularly  conspicuous,  much  more  so  than  in 
the  male. 

ffab.  Dinner  Island  {H.  0.  Forbes). 

Allied  to  Hirdapa  tmpetes^  Hewitson  {Euplcea  usipeteSy  Ex. 
Butt,  ii.,  EupL  t.  i.  fig.  4),  but  may  be  distinguished  at  once 
by  the  submarginal  spots.  Hewitson's  type  of  E.  usipetes  is 
from  New  Guinea,  and  appears  to  be  the  same  species  as  a 
series  from  Aru  in  the  British  Museum.  All  these  are  males, 
and  the  insect  which  Hewitson  describes  as  the  female  is 
evidently  Sarobia  Orayi^  Feld.  I  hope  shortly  to  have  an 
opportunity  of  figuring  H.  rezia. 
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XVIII. — Descrtptiona  of  some  new  Species  of  Heterocera 
from  Central  America.    By  Herbert  Druce,  F.L,S. 

Fam.  SphingidflB. 
Unzela,  Walk. 

Uhzela  pronoey  sp.  n. 

Male. — Primaries  brown,  very  similar  to  those  of  U.japix^ 
but  without  the  distinct  brown  band  that  crosses  the  wing  in 
that  species  ;  a  small  dark  brown  spot  on  the  costal  margin, 
and  a  larger  dark  brown  patch  at  the  anal  angle :  secondaries 
semihyaline  pale  brown,  broadly  bordered  from  the  aper  to 
the  anal  angle  with  dark  brown.  Palpi,  head,  and  thorax 
dark  brown ;  upperside  of  the  abdomen  pale  brown ;  under- 
side of  the  heaa,  thorax,  and  abdomen  white;  antennae  and 
legs  brown. — Female  almost  identical  with  the  male,  but  with 
the  primaries  slightly  paler  in  colour. 

Expanse,  ^  2\  inches,   ?  2-^  inches. 

H<w.  British  Honduras,  Belize  {Mus.  Druce) ;  Panama, 
Chiriqui  (Trdtsch). 

This  species  is  allied  to  U.japix. 

Ch^rocampa,  Duponchel. 

Chcerocampa  damocriia^  sp.  n. 

Male. — Primaries  dark  brown,  thickly  marked  with  black 
streaks  near  the  base  and  along  the  costal  margin ;  a  pale 
brown  line  extends  from  the  base,  partly  along  the  inner 
margin  and  then  crosses  the  wing  to  tne  apex ;  on  both  sides 
of  the  pale  line  are  several  narrow  dark  brown  lines ;  a  golden- 
brown  mark  just  above  the  anal  angle;  the  outer  margin 
finely  speckled  with  minute  black  dots :  secondaries  black, 
with  a  rather  wide  golden-brown  submarginal  band  extending 
from  the  apex  to  the  anal  angle.  Underside  of  both  wings 
bright  reddish  brown,  thickly  irrorated  with  black  scales. 
Head,  thorax,  and  abdomen  dark  brown  ;  the  sides  of  the  head 
and  thorax  fawn-colour ;  the  sides  of  the  abdomen  streaked 
with  golden  brown. — Female  \erj  similar  to  the  male,  but 
larger,  and  with  the  black  spots  on  the  primaries  more 
distinct. 

Expanse,  (J  3  inches,  ?  3^  inches. 

Hab.  Mexico,  Jalapa  {M,  TrujiUo). 

This  species  is  allied  to  C.  libya. 
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Chcerocampa  potentiay  sp.  n. 

Male. — Primaries  pale  fawn-colour,  darkest  along  the 
costal  margin  from  the  base  almost  to  the  apex ;  the  costal 
margin  dark  yellow  ;  a  small  black  dot  at  the  end  of  the  cell ; 
a  rather  wide  dark  brown  line  extends  from  the  base  to  about 
the  middle  of  the  inner  margin  and  then  crosses  to  the  apex ; 
the  outer  margin  of  the  wing  thickly  irrorated  with  black 
scales;  the  fringe  dark  brown:  secondaries  dark  brownish 
black;  the  inner  margin,  apex,  and  outer  margin  fawn-colour. 
Underside  of  both  wings  pale  yellowish  fawn-colour,  tliickly 
irrorated  with  brownish-black  scales ;  the  basal  half  of  the 
primaries  black.  Head,  thorax,  and  the  upperside  of  the 
abdomen  pale  brown;  the  sides  of  the  head,  thorax,  and 
underside  of  the  abdomen  pale  brownish  white;  legs  pale 
brown ;  antennsB  above  white,  dark  brown  on  the  underside. 

Expanse  4  inches. 

H<w.  Mexico  {in  Mus.  Staudinger). 

This  species  resembles  Chcerocampa  chthoj  Drury,  but  the 
brown  line  crossing  the  primaries  is  in  a  very  different  posi- 
tion. I  have  only  seen  the  specimen  in  Dr.  Staudinger's 
collection,  which  has  no  exact  locality  attached  to  it. 

PSEUDOSPHiNx,  Burm. 

Paeudoaphinx  crocalay  sp.  n. 

Primaries  dark  brown ;  a  few  scales  at  the  base  ;  a  wide 
band  crossing  the  wing,  about  the  middle,  from  the  costal  to 
the  inner  margin ;  the  apex  and  outer  margin  dark  grey, 
irrorated  with  brown  scales;  a  zigzag  black  line  extends 
from  the  apex,  curving  round  to  the  costal  margin ;  the 
fringe  alternately  brown  and  grey  :  secondaries  dark  brown, 
slightly  greyish  at  the  base.  Underside  brown,  palest  at  the 
base  of  both  wings.  Head,  thorax,  and  abdomen  greyish 
brown;  a  row  of  black  spots  on  each  side  of  the  abdomen;  . 
the  underside  of  the  thorax  and  abdomen  white ;  legs  pale 
brown  ;  antennae  above  grey,  underside  dark  brown. 

Expanse  4^  inches. 

Hcu>.  Honduras  ( Wittkugel^  in  Mua.  Staudinger) . 

A  very  distinct  species,  quite  unlike  any  other  known 
to  me. 

Paeudoaphinx  moreliay  sp.  n. 

Primaries  greyish  brown,  irrorated  with  darker  scales,  and 
crossed  from  the  costal  to  the  inner  margin  with  several 
zigzag  narrow  black  lines ;  the  centre  portion  of  the  wing, 
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from  the  costal  margin  almost  to  the  inner  margin^  deep 
blackish  brown ;  a  rather  wide  curved  black  line  at  the  apex, 
and  a  zigzag  black  line,  extending  from  near  the  anal  angle 
along  the  outer  margin ;  fringe  alternately  black  and  grey : 
secondaries  black,  crossed  from  the  costal  to  the  inner  margin 
by  two  greyish-white  bands ;  the  outer  margin  brownish 
grey,  irrorated  with  black  scales.  Underside  of  both  wings 
brown:  secondaries  with  the  pale  bands  very  indistinct. 
Head  and  thorax  black ;  front  of  the  head  ana  sides  of  the 
thorax  greyish  brown.  Abdomen  yellowish  brown;  the 
sides  blacky  with  a  large  yellow  spot  on  each  seffment,  below 
which  is  a  row  of  small  white  spots.  Underside  grey- 
white.  Antennas  pale  greyish  brown;  legs  black  on  the 
tipperside,  brown  on  the  underside. 

Expanse  5^  inches. 

Hao.  Mexico,  Orizaba  {Mus.  Di'tice), 

Subfam.  Extcsbomunjb. 

EuPYRA,  Herr.-Schaff. 

Eupyra  damay  sp.  n. 

Primaries  greenish-bronze  colour,  pinkish  along  the  inner 
margin  from  the  base  almost  to  the  anal  angle;  the  cell,  three 
oval  spots  below  and  a  large  spot  beyond  crossed  by  the 
black  veins,  all  hyaline :  secondaries  hyaline,  the  inner  and 
outer  margins  broadly  bordered  with  greenish  bronze;  the 
veins  and  fringes  of  both  wings  black.  Underside  similar  to 
the  upperside,  but  much  blacker  in  colour;  Head,  thorax, 
abdomen,  antennae,  and  legs  black ;  the  collar  spotted  with 
white. 

Expanse  1}  inch. 

Hob.  Mexico,  Orizaba  {in  Mus,  Druce)  • 

A  very  distinct  species,  not  closely  allied  to  any  known 
to  me. 

ScENA,  Walk. 
Scena  propylea^  sp.  n. 
EiMshronUa  ntyx  P,  var.  P,  Walk.  Cat.  i.  p.  264. 

Hah.  Mexico,  Orizaba  {Mus,  Druce). 

The  type  of  Zygcenastyx,  Fabr.,  with  which  Walker  placed 
this  species,  is  in  the  Banksian  collection  in  the  British 
Museum;  it  is  very  distinct  from  the  specimen  Walker 
described  as  a  variety  of  it,  to  which  I  have  now  given  a 
name :  the  specimen  in  the  National  Collection  is  from  an 
unknown  locality,  but  is  almost  identical  with  the  Mexican 
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specimen  in  my  collection.  The  following  is  Walker's 
description : — *'  Deep  black.  Head  and  thorax  thickly 
clothed  with  bright  orange  hairs.  Thorax  with  two  purple 
spots  in  front ;  scutellum  purple.  Pectus  clothed  with  black 
hairs.  Fore  wing  narrow,  very  long,  with  a  blue  spot  at  the 
base,  and  a  curved  blue  mark  beyond  the  middle  towards  the 
fore  border.  Abdomen  tapering  towards  the  tip,  with  a  row 
of  blue  spots  and  of  white  dots  along  each  sicle ;  underside 
with  two  blue  stripes.  Hind  tarsi  white,  with  black  tips. 
Length  of  the  body  8  lines,  of  the  wings  24  lines." 

COSHOSOMA,  Hiibn. 

Cosmoaoma  protus^  sp.  n. 

Primaries  and  secondaries  hyaline :  primaries,  the  costal 
margin,  base,  and  inner  margin,  a  short  band  extending  from 
the  apex  to  the  end  of  the  cell  all  bright  orange-yellow ;  the 
apex  and  outer  margin  black :  secondaries  broadly  bordered 
with  black.  Head,  thorax,  and  abdomen  bright  blue- black, 
with  bright  blue  spots;  tegnlse  bright  orange;  legs  and 
antennas  black;  antennsB  with  the  tips  white. 

Expanse  1^  inch. 

Hah,  Mexico,  Jalapa  ( Jf.  Trujillo) . 

Allied  to  G,  elegans^  Druce. 

GosmoBoma?  cuoadmay  sp.  n. 

Primaries  and  secondaries  black,  streaked  with  mreenish 
blue  at  the  base  :  primaries  with  a  small  streak  near  the  base, 
and  beyond  a  rather  wide  band  partly  crossing  the  wing 
nearest  the  apex,  both  hyaline :  secondaries  with  a  hyaline 
line  down  the  middle.  Head,  thorax,  and  abdomen  black ; 
the  abdomen  with  a  greyish  line  on  each  side. 

Expanse  1^  inch. 

Hob.  Panama,  Bugaba  800  to  1500  feet  {Ghampion). 

One  specimen. 

Chloropsinus,  Butl. 

Chloropsinus  potentia^  sp.  n. 

Primaries  and  secondaries  brownish  black,  with  all  the 
veins  darker  than  the  wines ;  thorax  and  tegulas  bright 
orange.     Head,  antennse,  abdomen,  and  legs  brownish  black. 

Expanse  1^  inch. 

Hah.  Mexico,  Orizaba  {Mus.  Pruce). 

12» 
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Thrinacia,  Batl. 

Thrinacta  pontiaj  sp.  n. 

Primaries  and  secondaries  semihyaline  smoky  black ;  the 
veins,  head,  thorax,  antennas,  and  legs  black  ;  the  abdomen 
pale  yellow. 

Expanse  1  inch. 

Hab.  Mexico,  Jalapa  {M,  Trujillo), 

Allied  to  T.  intermedia^  Drace. 

Thrinacia  prometina^  sp.  n. 

Primaries  and  secondaries  semihyaline  black;  the  veins 
and  costal  margin  of  the  secondaries  darkest.  Head,  antennas, 
thorax,  and  legs  black ;  the  sides  of  the  head  and  thorax  pale 
yellow ;  the  abdomen  yellow,  with  a  rather  wide  black  band 
extending  from  the  base  to  the  anas. 

Expanse  1  inch. 

Hab.  Mexico,  Atoyac  in  Vera  Cruz  (^Schumann). 

EucEREON,  Hiibn. 
Eucereon  promathidea^  sp.  n. 

Primaries  and  secondaries  very  pale  whitish  fawn-colour ; 
primaries  slightly  speckled  with  minute  brown  scales.  An- 
tennae, head,  and  thorax  pale  fawn-colour ;  abdomen  red, 
with  a  row  of  small  black  dots  extending  from  the  base  to 
the  anus. 

Expanse  1^  inch. 

Hob.  Mexico,  Presidio  (Forrer). 

Eucereon  pometina^  sp.  n. 

Primaries  pale  fawn-colour;  a  small  spot  on  the  costal 
margin  and  a  rather  indistinct  narrow  band  which  crosses 
the  wing  from  the  inner  margin  beyond  the  middle  to  the 
apex,  both  darker  fawn-colour  :  secondaries  dusky,  darkest  at 
the  apex  and  along  the  outer  margin.  Head  fawn-colour ; 
thorax,  antennae,  abdomen,  and  legs  pale  brown. 

Expanse  1  inch. 

Hob,  Panama,  Bugaba  800  to  1500  feet  {Champion). 

Idalus,  Walk. 
Idalua  albaj  sp.  n. 
Primaries   and   secondaries   pure   white.      Head,    thorax, 
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abdomen,  and  legs  white;  antennsB  white  aboye, black  on  the 
underside. 

Expanse  1^  inch. 

Hob.  Mexico,  Jalapa  {M.  Tri^iUo). 

Zatrephes. 
Zatrephes  (?)  pronaptdesy  sp.  n. 

Primaries  pale  fawn-colour,  thickly  spotted  with  cream- 
coloured  dots  at  the  base  and  on  the  costal  margin  near  the 
apex :  secondaries  pale  yellow,  the  apex  and  a  short  streak 
near  the  anal  angle  fawn-colour.  '  Head  and  collar  cream- 
colour  ;  thorax  fawn-colour ;  abdomen  pale  yellow  ;  antennae 
brown  ;  legs  yellow  and  brown. 

Expanse  l^^  inch. 

Hah.  Panama,  Bugaba  (Champion). 

One  specimen. 

Halisidota,  Hiibn. 
Haltsidota  jalapa  J  sp.  n. 

Primaries  brownish  fawn-colour,  with  a  pinkish  tinge  at 
the  apex  and  along  the  outer  margin :  secondaries  semi- 
hyaline  yellow.  Head,  collar,  and  abdomen  yellow  j  thorax 
and  tegulae  brown ;  antennas  black. 

Expanse  1^  inch. 

Hab.  Mexico,  Jalapa  (M.  Trujillo). 

Ph^GOPTERA,  Herr.-Schaff. 
Fhcegoptera  daraba,  sp.  n. 

Primaries  hyaline,  the  costal,  outer,  and  inner  margins  edged 
with  yellowish  fawn-colour;  three  very  indistinct  brown 
bands  cross  the  wing  from  the  costal  to  the  inner  margin ; 
the  fringe  brownish  yellow :  secondaries  hyaline  yellowish 
fawn-colour  on  the  outer  margin  near  the  apex :  the  inner 
margin  and  anal  angle  shaded  with  bright  reddish  pink. 
Antennas  brown ,  head  and  thorax  yellowish  fawn-colour ; 
abdomen  bright  red ;  anus  yellow ;  a  small  black  spot  on 
the  tegulae. 

Expanse  2  inches. 

H(ib.  Mexico,  Orizaba  {Mus.  Druce)^  Jalapa  (if.  Trujillo). 

Fhcegoptera  rhoda^  sp.  n. 

Primaries  hyaline,  costal,  outer,  and  inner  mar^ns  shaded 
with  pale  brown ;  a  submarginal  row  of  indistmct  brown 
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spots  extends  from  the  apex  to  the  anal  angle ;  the  fringe 
pale  brown :  secondaries  hyaline,  slightly  shaded  with  pink 
at  the  anal  angle.  Antennae,  head,  and  thorax  pale  greyish 
brown ;  abdomen  dull  red ;  anus  yellowish. 

Expanse  2^  inches. 

Hah.  Guatemala,  in  the  city  {Rodriguez). 

Opharus,  Walk. 
Opharus  dolenSy  sp.  n. 

Primaries  and  secondaries  semihyaline  dull  blackish  brown. 
Head,  antennae,  thorax,  abdomen,  and  le^s  black ;  abdomen 
with  a  row  of  small  white  spots  on  each  side. 

Expanse  2  inches. 

Habn  Mexico,  Orizaba  {Mus.  Druce). 

Arachnis,  Htibn. 
Arachnis  pompeia,  sp,  n. 

Male.  —  Allied  and  similar  to  A.  aulcea^  but  generally 
darker,  the  white  marking  on  the  primaries  much  smaller : 
secondaries  nearly  black,  with  the  red  marking  very  narrow. 
The  head  and  thorax  black ;  sides  of  the  head  yellow  ; 
abdomen  black,  red  at  the  base,  with  some  yellow  spots  on 
the  last  two  or  three  segments. — Female  very  similar  to  the 
male,  but  considerably  larger,  and  with  the  secondaries  almost 
entirely  black. 

Expanse,  (J  1}  inch,  ?  2^  inches. 

Hob.  Mexico,  near  Durango  city  (^Becker). 

Subfam.  Pebicofiinjb. 

Pericopis,  Htibn. 

Pericopis  Gaumeriy  sp.  n. 

Male. — Primaries  semihyaline  white,  the  costal  margin,  a 
spot  in  the  cell,  one  at  the  end  of  the  cell,  the  apex,  and 
part  of  the  outer  margin  all  dark  brown ;  the  inner  margin 
broadly  banded  from  the  base  almost  to  the  anal  angle  with 
dark  brown  :  secondaries  pure  white,  the  marginal  line  and 
the  ends  of  the  veins  dark  brown.  Underside  of  both  wings 
white,  the  primaries  almost  without  the  brown  marking. 
Head  and  thorax  dark  brown ;  a  large  yellow  spot  on  eadi 
side  of  the  head,  and  a  small  red  spot  at  the  base  of  the 
wings.  Abdomen  bright  red,  with  a  black  line  down  the 
middle  which  does  not  reach  the  anal  segments;  the  anus 
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black ;  underside  of  the  abdomen  bright  yellow.  Antenna 
and  legs  dark  brown.— Fema/e.  Primaries  dark  brown  : 
secondaries  pinkish  red,  broadly  bordered  with  brown  from 
the  apex  to  the  anal  angle.  Head,  thorax,  and  abdomen 
similar  to  the  male. 

Expanse,  ^  2|  inches,  ?  3^  inches. 

Hob,  Mexico,  North  Yucatan,  Temax  [Oaumer). 

Pericopts  proBtidea^  sp.  n. 

Male. — Primaries  dark  brown,  similar  to  Pericopts  iibesisy 
Druce,  but  with  the  marking  smaller,  and  with  a  row  of 
marginal  white  spots  extending  from  the  apex  to  the  anal 
angle :  secondaries  hyaline  white  ;  the  apex,  outer  and  inner 
margins  broadly  bordered  with  dark  brown  ;  a  marginal  row 
of  small  white  spots  extends  f  rmn  the  apex  to  the  anal  angle. 
Head,  antennsB,  thorax,  and  abdomen  dark  brown  :  the  sides 
of  the  abdomen  bright  red ;  underside  of  the  abdomen  yel- 
lowish white,  banded  with  dark  brown. 

Expanse  2^  inches. 

Hab.  Mexico,  Jalapa  {M.  TrujiUo). 

Pericopts  cydon^  sp.  n. 

Male, — Primaries  dark  black-brown,  with  paler  markings 
beyond  the  cell  :  secondaries  hyaline,  the  inner  margin 
clothed  with  blackish  hairs;  the  apex  and  outer  margin 
broadly  bordered  with  black,  edged  on  the  inner  side  for 
about  halfway  from  the  anal  angle  by  a  wide  orange-yellow 
band ;  two  blue  spots  close  to  the  anal  angle,  and  a  marginal 
row  of  white  dots ;  veins  all  black.  Head,  antennae,  thorax, 
and  base  of  the  abdomen  black ;  the  sides  of  the  abdomen 
red  ;  underside  yellow. — Female,  Primaries  dark  brown : 
secondaries  orange-yellow,  the  apex  and  outer  margin  black ; 
a  row  of  marginal  white  spots  extends  from  the  apex  to  the 
anal  angle. 

Expanse,  ^  3  inches,  $  3^  inches. 

H(w.  Mexico,  Jalapa  (M.  TrujiUo). 

Fam.  Lithosiidsd. 
Brtcea,  Walk. 
Brycea  cynaraj  sp.  n. 

Primaries  black,  with  a  wide  band  extending  from  the  base 
to  beyond  the  cell  and  a  submarsinal  band  from  the  apex 
almost  to  the  anal  angle,  both  dark  chrome-yellow :  second- 
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aries  black,  chrome-jellow  at  the  base;  the  fringe  black. 
Underside  the  same  as  above.  Head,  antennse,  thorax,  ab- 
domen, and  legs  black  ;  collar  and  tegulse  chrome-jellow. 

Expanse  li^  inch. 

Had.  Mexico,  near  Durango  city  {Becker). 

Allied  to  B.  disjuncta^  Walk. 

RusciNO,  Walk. 
Busctno  cyprisj  sp.  n. 

Primaries  black,  crossed  from  the  costal  to  the  inner 
margin  with  two  orange-yellow  bands — the  first  wide, 
nearest  the  base,  the  second  submarginal,  slightly  carved : 
secondaries  black,  with  the  base  orange-yellow ;  the  fringe 
black.  Head,  antennae,  thorax,  abdomen,  and  legs  black; 
collar  and  tegul»  orange-yellow. 

Expanse  l^^  inch. 

Hob.  Mexico,  Lake  Chapala,  Jalisco  {Richardson). 

Busctno  praxisj  sp.  n. 

Primaries  blacky  crossed  about  the  middle  from  the  costal 
to  the  inner  margin  by  a  narrow  pale  yellow  line,  and  a 
marginal  line  extends  from  the  apex  almost  to  the  anal  angle : 
secondaries  black,  with  the  basal  part  of  the  win^  pale 
yellow;  the  fringes  of  both  the  wmgs  black.  Underside 
similar  to  the  upperside. 

Expanse  1^  mch. 

Hci>.  Mexico,  near  Durango  city  (Becker). 

Ruscino  cynossemaj  sp.  n. 

Primaries  similar  to  those  of  R.  lattfasciatusy  Butler,  but 
with  the  black  bands  much  straighter  and  the  apex  blacker : 
secondaries  with  the  base  black,  the  yellow  colour  forming 
a  wide  band  across  the  wing.  Head,  thorax,  and  abdomen 
yellow ;  antennae  and  legs  black. 

Expanse  1  inch. 

Hab,  Mexico,  Rincon  in  Guerrero  2800  feet,  Acaguizotla 
in  Guerrero  3500  feet  (H.  H.  Smith). 

This  species  differs  from  all  the  others  known  to  me  in 
having  the  base  of  the  secondaries  black. 

Ruscino  pruaiasy  sp.  n. 

Primaries  deep  chrome-yellow,  the  base,  a  wide  straight 
band  beyond  the  middle,  and  the  outer  margin  black  :  second- 
aries chrome-yellow,  broadly  bordered  with  black  from  the 
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apex  to  the  analan^Ie.  IlDderside  the  same  as  above.  Head, 
thorazy  and  abdomen  chrome-jellow ;  antennae,  P^^P^;  ^^^ 
le^  black. 

Expanse  1^  inch. 

Hab.  Mexico,  Jalisco  {Schumann). 

Bjenasa,  Walk. 
Bcenasa  polt/phroHy  sp.  n. 

Primaries  pale  brown,  with  a  white  streak  on  the  inner 
margin  extending  from  the  base  almost  to  the  anal  angle, 
and  a  small  white  streak  near  the  apex  :  secondaries  carmine, 
the  outer  margin  from  the  apex  to  the  anal  angle  broadly 
bordered  with  black.  Head,  thorax,  abdomen,  antennae,  and 
legs  black ;  anal  tuft  carmine. 

Expanse  |  inch. 

Hob.  Mexico,  Morelia  (F.  D.  Oodman) . 

LiTHOSiA,  Fabr. 

Lithosta  (?)  cytheroeaj  sp.  n. 

Primaries  pale  greyish  brown ;  the  costal  and  inner  margins 
edged  with  yellow ;  secondaries  yellowish  grey.  Head,  collar, 
and  tegulae  yellow ;  thorax  and  abdomen  greyish  brown ; 
antennae  black. 

Expanse  1^  inch. 

-Hah,  Mexico,  near  Durango  city  (Becker). 

EUDULE,  Hiibn. 

Euduh  daaatOy  sp.  n. 

Primaries  and  secondaries  orange-yellow.  Primaries :  the 
costal  margin  edged  with  black  at  the  base ;  the  apex  and  part 
of  the  outer  margin  edged  with  black ;  a  curved  black  line 
nearly  crosses  the  wing  beyond  the  middle,  extending  from 
the  costal  almost  to  the  inner  margin,  from  which  a  rather 
wide  line  extends  to  the  outer  margin ;  two  black  streaks  near 
the  base  of  the  wing.  Underside  the  same  as  the  upperside ; 
head,  antennae,  and  legs  black ;  abdomen  and  thorax  orange- 
yellow. 

Expanse  1^  inch. 

Hao.  Mexico,  Omilteme  in  Guerrero  8000  feet  {H.  H. 
Smith). 

Allied  to  E.  tripunctata^  Druce. 
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Eudule  rhotana,  sp.  n. 

Primaries  and  secondaries  semihyaline  yellowish  white; 
the  costal,  outer,  and  inner  margins  of  both  wings  pale  yellow ; 
the  veins  black.  Head,  thorax,  and  abdomen  yellow ;  palpi 
and  antennae  black ;  legs  brown. 

Expanse  1^  inch. 

Hab,  Mexico,  Xucumanatlan  in  Guerrero  7000  feet  {H.  fl". 
Smith). 

Allied  to  E.  lineatay  Druce. 

Fam.  Satumiida. 

Attacus,  Linn. 

Attacus  (?)  cydippe^  sp.  n. 

Male. — Primaries  and  secondaries  dark  brown,  thickly  irro- 
rated  with  reddish-brown  scales.  Primaries  crossed  from  the 
apex  to  the  inner  margin  by  a  dark  brown  line,  on  the  inner 
side  of  which  is  an  indistinct  waved  brown  line  ;  the  apex 
and  outer  margin  irrorated  with  grey  scales,  and  a  submar- 
ginal  waved  greyish  line  extends  from  the  apex  to  the  anal 
angle ;  an  elongated  hyaline  spot  at  the  end  of  the  cell ;  the 
fringe  dark  reddish  brown  :  secondaries  crossed  above  the 
middle  by  a  very  indistinct  dark  brown  line ;  an  elongated 
hyaline  spot  at  the  end  of  the  cell ;  two  zigzag  submarginal 
dark  brown  lines  extend  from  the  apex  to  the  anal  angle ;  the 
outer  margin  broadly  irrorated  with  grey  scales ;  the  fringe 
dark  reddish  brown.  Underside  considerably  more  grey  than 
above,  and  with  the  submarginal  line  much  more  distinct. 
Head,  thorax,  and  tegular  dark  brown ;  abdomen  pale  brown ; 
the  base  of  the  thorax  and  abdomen  thickly  clothed  with 
reddish-brown  hairs  \  antennas  brown ;  legs  reddish  brown. 

Expanse  3^  inches. 

Hob.  Mexico,  Orizaba  (Mv^,  Druce). 

COPAXA,  Walk. 

Copaxa  denda^  sp.  n. 

Male. — Primaries  and  secondaries  citron-yellow.  Pri- 
maries :  the  costal  margin  greyish  to  beyond  the  middle ;  a 
reddish-brown  waved  line  crosses  the  wing  near  the  base 
from  the  costal  to  the  inner  margin ;  a  small  hyaline  spot  at 
the  end  of  the  cell  edged  with  dark  grey ;  a  blackish-brown 
line  extends  from  the  apex  to  about  the  middle  of  the  inner 
margin;  on  the  inner  side  of  the  line  the  wing  is  shaded 
with  reddish  yellow ;  the  fringe  yellow.    Secondaries  crossed 
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above  the  middle  by  a  blackish-brown  line,  and  below  the 
hyaline  spot  at  the  end  of  the  cell  by  a  waved  reddish-brown 
line;  the  outer  margin  shaded  with  grey;  the  fringe  dark 
yellow.  Underside  pale  brown ;  both  wings  crossed  by  two 
mdistinct  brown  banos.  Head,  thorax,  and  abdomen  yellow, 
front  of  the  thorax  greyish  brown ;  antennae  pale  brown ;  legs 

Sinkish  brown. — Female  similar  to  the  male,  but  considerably 
arker  in  colour,  and  with  all  the  markings  much  blacker. 
Expanse,  ^  4^  inches,  $  4^  inches. 
Hao.  Mexico,  Orizaba  {Mue.  Druce) . 
Allied  to  C.  eocpandens^  Walker,  but  very  distinct. 

AuTOMEBis,  Hiibn. 

Automeria  randay  sp.  n. 

Male. — Primaries  light  greyish  fawn-colour,  crossed  from 
the  costal  to  the  inner  margin  by  two  yellow  lines,  the  first 
waved  nearest  the  base,  the  second  beyond  the  middle  slightly 
curved  near  the  apex ;  a  dark  spot  at  the  end  of  the  cell,  with 
four  little  black  acts  round  the  outer  margin  paler  than  the 
other  part  of  the  wing :  secondaries  pinkish  yellow ;  a  large 
fawn-coloured  ocellus  broadly  bordered  with  deep  black,  with 
a  central  white  spot  slightly  below  the  middle  and  nearest 
the  apex ;  a  submarginal  broken  black  line,  edged  with 
yellow,  extends  from  near  the  apex  almost  to  the  anal  angle ; 
below  the  black  line  is  a  wide,  reddish-fawn-coloured  band  ; 
the  outer  margin  broadly  edged  with  fawn-colour ;  the  fringe 
pale  fawn-colour.  Underside :  both  wings  yellowish  fawn- 
colour  :  primaries  with  a  large  round  black  spot  at  the  end  of 
the  cell,  with  a  white  dot  in  the  centie;  secondaries  with  a 
white  spot  at  the  end  of  cell.  Head  and  thorax  dark  reddish 
brown ;  abdomen  pale  yellow  ;  antennae  yellowish  brown.— 
Female  very  similar  to  the  male,  but  larger,  rather  darker  in 
colour,  and  with  all  the  markings  more  distinct. 

Expanse,  ^  4  inches,  $  4|  mches. 

Hah.  Mexico,  near  Durango  city  (Becker). 

Automeris  Daudiana^  sp.  n. 

Male. — Primaries  pale  greyish  brown,  dark  brown  at  the 
base,  four  small  spots  at  the  end  of  the  cell,  and  a  narrow 
curved  line  extenaing  from  the  costal  margin  to  the  inner 
margin  dark  brown ;  the  veins  yellow ;  the  fringe  greyish 
brown  :  secondaries  bright  yellow ;  the  costal  and  outer 
margin  broadly  bordered  with  greyish  brown;  the  inner 
margins  thickly  clothed  from  the  base  almost  to  the  anal  angle 
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with  reddish  hairs ;  a  large  black  ocellus  with  a  bluish-white 
centre  at  the  end  of  the  cell,  and  two  rather  wide,  black, 
submarginal  lines  extend  from  near  the  apex  to  the  inner 
margin ;  the  fringe  pinkish  brown.  Undersiae  pinkish  brown  ; 
the  costal  margin  and  the  veins  yellow;  primaries  with  a 
large  black  spot  at  the  end  of  the  cell.  Antennae,  front  of 
head,  and  palpi  reddish  brown  ;  head  and  thorax  dark  brown ; 
abdomen  bright  red. 

Expanse  2^  inches. 

Hab.  Guatemala,  in  the  city  {Rodrtffuez) . 

Fam.  LasiocampidaB. 
EUTRICHA,  Hiibn. 

Eutricha  Conradti^  sp.  n. 

Male. — Primaries  reddish  brown,  crossed  beyond  the  middle 
from  the  costal  to  the  inner  margin  by  several  indistinct 
bands  of  paler  brown  ;  three  small  black  spots  near  the  anal 
angle ;  the  fringe  brown  :  secondaries  uniformly  dark  reddish 
brown ;  the  fringe  slightly  paler  in  colour.  Head^  antennas, 
thorax,  and  abdomen  reddish  brown ;  legs  dark  brown. 

Expanse  3:^^  inches. 

Hab.  Guatemala,  Coban  in  Vera  Paz  {Gonradt). 

Eutricha  crosscea^  sp.  n. 

Male. — Primaries  and  secondaries  reddish  fawn-colour ;  pri- 
maries crossed  from  the  costal  to  the  inner  margin  by  a 
submarginal  row  of  small  dark  brown  spots.  Head,  thorax, 
antennae,  abdomen,  and  legs  reddish  brown ;  the  anal  tuft 
yellowish. 

Expanse  2|  inches. 

Hao.  Mexico,  Bola£Los  Jalisco  {Richardson). 

Eutricha  denda^  sp.  n. 

Male. — Primaries  and  secondaries  very  dark  brown :  pri- 
maries with  a  small  grey  spot  at  the  end  of  the  cell  and 
crossed  from  the  costsd  to  tne  inner  margin  by  five  narrow, 
zigzag,  pale  greyish-brown  lines,  the  first  two  close  to  the 
base,  the  third  and  fourth  much  beyond  the  middle,  the  fifth 
submarginal  with  black  points  near  the  anal  angle ;  a  reddish- 
brown  band  extends  from  near  the  apex  to  the  inner  margin 
above  the  anal  angle :  the  fringe  dark  brown :  secondaries 
crossed  about  the  middle  with  two  faint  reddish-brown  lines ; 
the  fringe  greyish.      Underside  dark   brown;   both  wings 
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thickly  irrorated  with  grey  scales  and  crossed  from  the  costal 
to  the  inner  margins  by  two  waved  greyish  lines;  the 
inner  margin  of  the  secondaries  clothed  with  reddish-brown 
hairs.  Head,  antennsd,  thorax,  abdomen,  and  legs  dark 
brown. 

Expanse  3J  inches. 

H<w.  Mexico,  Jalapa  {M.  Trujillo) . 

TOLYPE,  Httbn. 

Tolype  levana,  sp.  n. 

Primaries  and  secondaries  greyish  white :  primaries  crossed 
from  the  costal  to  the  inner  margin  by  a  considerable  number 
of  waved  black  lines ;  a  black  spot  at  the  end  of  the  cell  ;  a 
marginal  row  of  black  spots  extends  from  the  apex  to  the  anal 
angle ;  the  fringe  alternately  black  and  grey :  secondaries 
dusky  at  the  base  and  beyona  the  middle.  Head,  thorax,  and 
abdomen  greyish  black ;  abdomen  banded  with  grey. 

Expanse  1^  inch. 

Hao.  Mexico,  Jalapa  {M.  Trujillo) ;  Guatemala,  in  the 
city  {Rodriguez). 

Tolype  debomay  sp.  n. 

Primaries  pale  grey,  crossed  from  the  costal  to  the  inner 
margin  by  five  white  lines,  the  first  two  near  the  base  curved 
inwards,  the  third  and  fourth  beyond  the  cell  waved,  the  fifth 
waved  submar^inal.  between  the  fourth  and  fifth  line  the 
wing  is  clouded  with  black  at  the  apex  and  along  the  outer 
side  of  the  fourth  line ;  the  veins  and  fringe  white  :  second- 
aries white,  clouded  with  black  at  the  anal  angle;  fringe 
white.  Head,  front  of  thorax,  and  tegulsd  white ;  the  thorax 
black;  abdomen  white;  anal  tuft  yellowish;  antenn»  and 
legs  white. 

Expanse  2^  inches. 

Hao.  Mexico,  near  Durango  city  (Becker). 

Htdbias,  Herr.-Schaff. 

Hydriaa  praxithea^  sp.  n. 

Primaries  dark  blackish  grey,  paler  at  the  apex  and  on  the 
costal  margin ;  a  pale  grey  line  crosses  the  wing  near  the 
base,  and  a  submarginal  waved  white  line  extends  from  the 
apex  to  the  anal  angle :  secondaries  greyish  white,  broadly 
bordered  with  dark  grey  along  the  costal  margin  to  the  apex ; 
the  inner  margin  and  basal  half  of  the  wing  dark  greyish 
brown  ;  a  submarginal  dark  grey  waved  line  extends  from  the 
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apex  to  the  anal  anrie ;  the  fringe  of  both  wings  dark  grey. 
Head,  thorax,  and  legs  dark  grey ;  a  rather  wide  black  line 
down  the  middle  of  the  thorax,  extending  to  the  base  ;  abdo- 
men black,  thickly  clothed  with  dark  reddish-brown  and  dark 
grey  hairs.     Underside  of  the  thorax  and  abdomen  yellow. 

Expanse  2  inches. 

Hab.  Mexico,  Orizaba  {Mas.  Druce) . 

Hydrtas  deceana. 

Primaries  and  secondaries  brown  :  primaries  crossed  from 
the  costal  to  the  inner  margin  by  four  fine  waved  black  lines, 
the  first  near  the  base,  the  others  beyond  the  middle ;  a  large 
blackish  spot  at  the  end  of  the  cell ;  the  fringes  of  both  wings 
dark  brown.  The  head,  antennae,  thorax,  abdomen,  and  legs 
dark  brown. 

Expanse  1^  inch. 

Hao.  Mexico,  Orizaba  {Mus.  Druce)^  Jalapa  {M.  Trujillo). 

Some  specimens  are  paler  in  colour  than  others. 


XIX.— On  the  Elateridae  of  Japan.    By  G.  Lewis,  F.L.S. 
[Oontinued  from  p.  48.] 

Melanoxanthus  similisy  sp.  n. 

Niger,  nitidus,  fulvo-pubescens ;  thorace  nigro;  elytris  macula 
obliqua  humerali  f asoiaque  postica  flayo-testaoeis ;  antennis  (basi 
exoepta)  infoscatis ;  pedibus  flavis. 

L.  4  milL 

« 

Elongate,  somewhat  parallel,  with  tawny  pubescence ;  the 
head  densely  and  a  little  coai*sely  punctured,  black;  the 
thorax  more  coarsely  punctured  than  that  of  M.  pictipennis 
and  the  punctures  are  more  densely  set  on  the  disk,  wholly 
black,  carina  well  marked;  the  elytra  black,  with  a  basal 
longitudinal  yitta,  which  covers  the  humeral  angle  and  on 
the  fifth  interstice  continues  down  to  the  middle  of  the  dorsum, 
and  before  the  middle  occupies  part  of  the  fourth  and  third 
interstices,  behind  the  middle  there  is  a  broad  lobe-shaped 
band  which  leaves  the  sutural  interstice  and  outer  edge 
black,  the  striaa  are  more  coarsely  punctured  than  in 
M.  ptctipennisy  and  the  interstices  smoother,  narrower,  and 
more  convex;  legs  and  antennsd  coloured  as  in  the  last 
species. 
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Hab.  Fukushima,  NIkko,  and  Osaka.  Fairly  common  in 
flowers  of  Viburnum, 

Melanoxanihus  zebra^  Wiedm. 

Melanoxanthus  zebra,  Wiedm.  Zool.  Mag.  1817,  p.  107. 

Candfeze  records  this  species  from  Japan  (Mon.  ii.  p.  516). 
It  is  a  common  Javan  species,  and  I  think  it  requires  con- 
firmation before  admitting  it  to  the  Japanese  Catalogue. 
Schonfeldt  apparently  is  also  of  this  opinion,  as  he  has 
refused  to  give  it  a  place  in  his  Catalogue. 

As  I  think  it  is  undesirable  to  place  insects  such  as  the 
three  following  in  the  same  genus  as  the  small  Gryptohypniy 
I  have  utilized  the  genus  proposed  by  Eschscholtz  for  Crypto^ 
hypnus  hyperboreus^  Dej.  (planatus^  Eschs.),  to  receive  them. 
In  two  of  the  Japanese  species  the  expanded  basal  joint  of 
the  antennae  is  very  remarKable,  in  the  third  {H.  fluviatilis) 
the  basal  joint  agrees  more  with  (7.  hyperborem. 

Hypolithus  saxatilisj  sp.  n. 

Depressus,  niger,  subnitidus,  nigro-pubescenB ;  antennis  articulo 
prime  valde  expanse ;  thorace  in  medio  carinato ;  pedibus  infus- 
oatis  vel  ferrugineis. 

L.  7^-10  mUl. 

Depressed,  black,  with  rather  short  black  pubescence ;  the 
head,  frontal  carina  well  marked  behind  the  antennae,  panc- 
turea  not  closely  in  the  middle,  but  thickly  and  roughly 
near  the  eyes,  forehead  impressed ;  the  thorax  densely  and 
rugosely  punctate,  with  a  longitudinal  smooth  line  in  the 
middle,  hind  angles  slightly  turned  outwards,  short  but  acute ; 
the  scutellum  very  feebly  punctulate;  the  elytra  striate, 
striae  rather  deep,  interstices  flat,  rather  closely  punctured, 
little  rugose;  tne  antennae,  basal  joint  flattened  out  and 
expanded,  nearly  semicircular  on  the  anterior  edge,  posterior 
edge  nearly  straight,  second,  third,  and  fourth  joints  equal  in 
length,  reddish  or  pitchy  brown ;  the  legs  dusky. 

Hesembles  somewhat  H.  hyperboreusy  Gyll.,  but  is  more 
depressed,  and  the  basal  joint  of  the  antennae  flatter  and  more 
expanded.  I  believe  (7.  Sanborniy  Horn,  resembles  H.  saxu' 
tilis. 

Bab.  Kiga,  Hakone,  Chiuzenji. 
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Hypolithus  expanstcornis,  sp.  n. 

JJ.  taxatili  simillimus,  sed  antennis  articulis  latioribus  et  pediboB 

flavis. 
L.  7  mUl. 

This  species  has  the  basal  joint  of  the  antenna  expanded 
like  that  of  H.  saxatilisj  but  the  other  joints  are  broader  and 
much  less  constricted  at  their  bases.  The  thorax  is  relatively 
longer,  sides  more  parallel,  hind  angles  straight,  and  the 
antennce  and  legs  pale  yellow. 

Hab.  Junsai.  One  example  found  under  a  stone  by  the 
lake. 

EypoUthua  fluviatUiay  sp.  n. 

SubdepressuSy  niger,  griseo-pubescens ;   capite  punctate;    thorace 

angulis  baud  acute  productis ;  pedibus  infuscatis. 
L.  7  mill. 

Kather  depressed,  black,  with  griseous  pubescence;  the 
head,  frontal  carina  less  conspicuous  than  that  of  H.  aaxatilU^ 
punctures  not  closely  set  in  the  middle  nor  very  diflferently 
near  the  eyes ;  the  thorax  densely  and  rugosely  punctate, 
with  a  median  smooth  line,  hind  angles  slightly  turning 
outwards,  not  acute;  the  elytra  striate,  interstices  rather 
convex,  punctulate  and  a  little  rugose;  the  antenn»,  first 
joint  robust  but  not  expanded  like  those  of  the  last  two 
species,  reddish  brown,  articulations  constricted  at  base ;  the 
legs  infuscate. 

Resembles  closely  H»  hyperboreusy  Gyll. 

JSab.  Kashiwagi.     One  example. 

Cryptohypnua  rivalisy  sp.  n. 

BrunneuB,  nitidus;  capite  thoraceque  supra  aBneo-nigris ;   elytris 

brunueis,  stiiatis ;  antenms  brunueis ;  pedibus  testaceis. 
L.  4^  mill. 

Brown,  shining ;  head  and  thorax  (above  only)  blackish, 
with  an  aeneous  tint;  the  head  uneven,  rather  irregularly 
punctured ;  the  thorax  convex,  punctures  fine  and  sparse  on 
the  disk,  larger  and  more  dense  behind  the  anterior  angle, 
posterior  angles  somewhat  robust,  reddish  brown ;  the  elytra 
striate,  striae  near  the  outer  margin  punctate,  interstices  with 
a  few  very  fine  punctures ;  the  antennae  brown,  dusky  at  the 
apices  of  the  articulations  ;  the  legs  testaceous. 

Very  much  like  C.  rivulariusy  Gyll. ;  hind  angles  of  the 
thorax   more    robust;    elytra    relatively    shorter,    antennae 
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stouter  and   more  abbreviated,  thighs  and    tibiaa   thicker. 
Also  similar  to  0.  silaceipesj  Germ. 

Hah.  Iwakisan.  I  took  two  examples  at  the  side  of  a 
small  brook  near  the  summit  of  this  mountain  (alt.  4921 
feet),  Sept.  1st,  1880. 

Cryptohypnn9  optatus,  sp.  n. 

^oeo-niger,  nitidus,  cinereo-pabescens ;   elytris  macula  hnmerali 

lutea ;  antennaram  articalis  daoboB  pedibasqud  flavis. 
L.  3i  miU. 

Black,  with  brassj  tinge,  pubescence  ashj ;  the  head  Ion- 
^tudinallj  impressed  in  the  middle,  rather  densely  punctu- 
late,  little  strigose,  carina  feeblj  angulate  behind  the  antenna, 
arched  anteriorly;  the  thorax  punctulate  like  the  head, 
median  line  smooth,  convex,  not  much  widened  laterally, 
hind  angles  slightly  turning  outwards  ;  the  elytra,  humeral 
angle  pale,  maculation  extending  to  half  the  nfth  interstice, 
striate,  the  fourth  stria  hamate  at  base  and  touches  the 
scutellum,  interstices  finely  but  thickly  punctulate;  the 
antenn»,  basal  joint  bulbous  and  with  the  second  pale, 
remaining  joints  infuscate;  the  legs  clear  yellow. 

Hiab.  Otsu,  by  the  lake  Biwa. 

Cryptohypnua  inter stinctas^  sp.  n. 

Parum  elongatus,  niger,  nitidus,  f ulvo-pubesoens ;  elytris  macula 
humerali  elongata,  rufo-brunnea ;  antennis  basi  testaceis ;  pedi- 
bus  flavis,  femoribus  obscuris. 

L.  2|  mill. 

Rather  long,  black,  shining,  with  fulvous  pubescence;  the 
head  clearly  and  evenly  punctulate,  carina  arched  anteriorly  ; 
the  thorax  convex,  punctulate  like  the  head,  somewhat  long, 
feebly  widening  out  about  the  middle,  hind  angles  a  little 
acute  and  narrowly  pale ;  the  elytra  finely  striate,  second  and 
third  8tri»  most  visible,  punctulate,  interstices  very  finely 
punctulate,  on  the  humeral  angle  on  the  sixth  interstices  is  an 
elongate  reddish-brown  spot,  and  before  the  apex  on  the  fifth 
interstices  there  is  a  discoloured  disk,  clearly  visible  in  my 
unique  example;  the  antennae,  three  joints  at  base  testa- 
ceous, the  others  infuscate ;  the  legs  pale,  with  the  thighs 
dusky. 

Hab.  Wada-toge  (alt.  5578  feet). 

Ann.  &  Mag.  N.  Hiat.  Ser.  6.  Vol.  xiii.  13 
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CryptohypntM  tuttiB^  sp.  n. 

.^Ineo-niger,  nitidiis,  cinereo-pubeeceiis ;    thorace  in  medio  lato, 

perconvezo  ;  antennis  nigrifl ;  pedibos  testaceis. 
L.  3|  miU. 

Brassy  blacky  shining,  with  ashj  pubescence;  the  head 
rather  flat,  meosely  punctulate,  carina  well  marked,  semi- 
circular; tne  thorax  punctured  like  the  head,  with  a  median 
smooth  line  behind  the  neck,  which  becomes  evanescent 
towards  the  disk,  disk  very  convex,  sides  conspicuously 
widened  in  the  middle,  hind  angles  very  f  eebl j  turned  out- 
wards, moderately  acute ;  the  elytra  with  a  brassy  greenish 
tinge,  striate,  interstices  finely  and  densely  punctulate ;  the 
antennae,  basal  joint  bulbous,  piceous,  other  articulations 
black ;  the  legs  clear  yellow. 

Should  be  placed  next  to  (7.  curatus^  Cand. 

Hab.  Fukushima. 

CryptohypnuB  modestuSy  sp.  n. 

Niger,  opaous,  pubesoens ;  oapite  thoraceque  densissime  punctolatb ; 
^ytris  macula  humerali  mfo-brunnea,  stria  interna  basi  incur- 
vata;  antennis  nigrie  (basi  excepta);  pedibus  flavis,  femoribus 
obscuris. 

L.  di  mill. 

Black,  rather  opaque,  with  short  pubescence;  the  head 
very  densely  and  somewhat  ru^osely  punctulate,  carina  a 
little  bent  behind  the  antennas:  the  thorax  convex,  widest  in 
the  middle,  hind  angles  scarcely  turned  outwards,  not  acute, 
basal  carina  curved  and  well-marked,  median  smooth  line 
feeble,  very  densely  punctulate;  the  elytra  striate,  striae 
feebly  punctate,  interstices  flat,  densely  punctulate,  humeral 
angle  broadly  reddish  brown  from  the  outer  edge  to  the 
fourth  stria,  before  the  apex  there  is  an  indication  of  a 
second  spot,  the  sutural  stria  is  hamate  at  the  base  of  the 
elytra,  and  m  a  marked  manner  turns  outwards  close  to  the 
scutellum  ;  the  antennae,  basal  joint  bulbous,  obscurely  red, 
second  red,  others  black ;  the  legs  pale,  thighs  dusky. 

JSab.  Kumamoto.     One  example. 

Gryptohypnua  humeralisy  Cand. 
Cryptohypntu  humeraUs,  Cand.  M^m.  Lidge^  1873,  p.  13. 

I  found  a  variety  of  this  species  in  which  the  humeral  spot 
is  absent. 

Bab.  Nagasaki.  Found  at  most  of  the  places  in  my 
itinerary  given  for  Feb.  13  to  April  21,  1881. 
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Cryptohypnus  telluris^  Lew. 
Cryptohypmu  teliuris,  Lew.  Ent  Month.  Mag.  1879,  p.  166. 

Longiosoalas,  SBiieo-niger,   nitidos,  griseo-pubescens ;  oapite  tho- 
raceqne  subtiliter  punotatie ;  elytris  striatis,  interstitiis  convexis, 
crebre    punotatis ;    antennis  nigris  (basi   exoepta);    femoribas 
infuscatis,  tibiis  tarsisque  flavis. 
'  L.3^iiiilL 

The  thorax  is  widest  before  the  middle,  convex,  the  hind 
angles  tarned  outwards  and  somewhat  acute ;  the  thighs  are 
usuallj  infuscate  and  the  tibiae  pale,  but  sometimes  the  latter 
are  dusky ;  the  antenneB,  basal  joint  sometimes  dusky,  some- 
times pale^  second  and  third  pale,  the  others  black. 

JSao.  Aonose,  Nikko,  Hagi,  Oyama,  Yokohama,  Miyano* 
shita,  Sapporo,  and  Hakodate.     Common  in  various  flowers. 

Cryptohypnus  difficilisy  sp.  n. 

Infuscatns,  subnitidus,  dense  griseo-pubesoens ;  thorace  angulis 
postidB  obscure  brunneis ;  elytra  striis  tenuissime  impressis, 
macula  bumerali  inconspicua;  antennis  nigris  (basi  excepta); 
tibiis  tarsisque  pallidis. 

L.  d|  miU. 

Infuscate,  little  shining,  with  dense  ^riseou3  pubescence ; 
the  head,  carina  semicircular,  not  much  raised,  feebly  im- 
pressed between  the  eyes,  not  densely  punctulate  ;  the  thorax 
convex,  punctured  laterally  like  the  head,  punctuation  of 
the  disk  fine  and  obscure,  hind  angles  obscurely  red,  carina 
not  well  raised  nor  much  curved ;  the  elytra  obscurely  brown 
at  the  humeral  angles,  striae  very  fine,  evanescent  in  certain 
lights,  interstices  very  finely  punctulate  ;  the  antennae,  basal 
joint  bulbous,  partly  black,  second  red,  others  blad^ish ;  the 
thiehs  dusky,  legs  pale. 

To  be  placed  near  (7.  tellurisy  Lew.,  and  C.  luteipesj  Cand. 

Bab.  Hakodate.     One  example. 

Cryptohypnus  atomarius^  sp.  n. 

Brevis,  opaous,  niger,   albo-pubescens ;   antennis  nigris;    pedibus 

dilutioribus. 
L.  li-l|  mill. 

Short,  very  opaque,  black,  with  whitish  pubescence ;  the 
head  somewhat  broaa,  densely  opaque,  with  close  sculpture, 
frontal  carina  slightly  projecting  before  the  eyes,  eyes  coarsely 
granulate ;    the  thorax  densely  sculptured,  median   smooth 
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line  visible  behind  the  disk,  hind  angles  nearly  rectangular ; 
the  elytra  finely  but  very  evenly  striate ;  the  antenna  black, 
first  joint  enlarged,  others  much  smaller;  the  legs  pale,  or 
pale  with  infuscate  tibiffi  and  thighs. 

This  little  species,  the  smallest  of  this  series,  is  to  be  placed 
next  to  C.  albtpilisj  Cand. 

Hab.  Torii-toge  (alt.  4016  feet).     Three  examples. 

Crypiohypnus  carinicoUtSy  sp.  n. 

Parum  latus,  niger,  nitidus,  griseo-pubescens ;  ihorace  angulis 
posticis  divaricatis,  carina  marginem  anticam  attingente ;  elytris 
obsolete  striatis ;  antennis  pedibosque  nigris. 

L.  3i-3|  mill. 

Black,  shining,  with  greyish  pubescence ;  the  head  finely 
punctulate,  frontal  carina  angulate  anteriorly;  the  thorax 
rather  more  finely  punctured  than  the  head,  angles  scarcely 
acute,  but  turning  outwards,  lateral  carina  strong  and  com- 
plete; the  scutellum  rather  wide,  acuminate  behind;  the 
elytra,  in  certain  lights  only  are  striae  visible,  interstices  very 
finely  punctulate ;  the  antennae  and  legs  are  black,  the  former 
being  much  more  robust  than  in  any  of  the  minute  species  of 
this  series. 

This  species  and  0.  elUpticuftj  Cand.,  are  the  only  two 
known  from  Japan  in  which  the  thoracic  carina  is  continued 
from  the  base  to  the  anterior  edge.  In  C.  carinicollis  it  is 
much  more  elevated  than  in  C.  elltpticus  and  the  antennae  are 
more  robust.  There  is  a  specimen  from  Nikko  with  the 
frontal  carina  semicircular;  it  is  possibly  a  closely  allied 
species.  . 

Hab.  Torii-toge,  Miyanoshita,  and  Subashiri.  Not 
common. 

Crypiohypnus  minutisaimus^  Germ. 
CryptohypnxiB  tninuiiminus,  Germ. ;  Cand.  M^m.  Li^ge,  1873,  p.  14. 

This  species  has  been  determined  by  Dr.  Candfeze  ;  it  does 
not  appear  in  Heyden's  Catalogue  of  Siberian  species,  and  it 
is  the  only  European  species  said  to  be  found  in  Japan. 

Hab.  Nagasaki,  Seba,  Hosokute,  and  Nikko. 

Crypiohypnus  cinefaciuSy  sp.  n. 

Parum  elongatus,  cinereo-niger,  opacus,  densissime  punctulatus ; 

antennis  pedibusque  concoloribus. 
L.  2i  miU. 

Elongate,    very  opaque,   ashy    black,   very   densely   and 
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minutely  sculptured  on  the  upper  surface ;  the  head  under 
the  microscope  ocellately  punctured^  frontal  carina  projecting 
in  front  of  the  eyes,  eyes  somewhat  coarsely  granulate ;  the 
thorax,  median  line  obsolete,  basal  carina  short,  not  much 
raised,  curved,  hind  angles  short  and  blunt ;  the  scutellum 
relatively  large ;  the  antennas  wholly  black,  first  joint  rather 
large  and  short,  the  others  fine  and  small  and  equalling  each 
other  in  size :  the  tarsi  are  not  quite  so  black  as  the  tibiaa. 

In  size  ana  opacitv  somewhat  like  G.  offilisj  but  the  frontal 
carina  projecting  before  the  eyes  is  a  salient  specific  character 
and  one,  as  regards  this  series,  peculiar  to  it. 

Eab.  Nikko. 

Cryptohypnus  agilisy  sp.  n. 

ADgostatus,    niger,  opaous,    griseo-pabesoens ;    supra    densissime 

pnnctulatus ;  antennis  pedibusque  elongatis. 
L.  2\  mill. 

Narrow,  black,  opaque,  with  very  short  crey  pubescence ; 
upper  surface  very  densely  punctulate;  the  head  with  a 
median  longitudinal  impression  well-marked,  carina  semi- 
circular; the  thorax,  median  smooth  line  clearly  visible 
behind  the  neck  (but  in  one  specimen  wholly  absent),  widest 
in  the  middle,  more  parallel  in  male  than  in  female,  basal  carina 
fine,  rather  long  and  curved,  hind  angles  short  and  blunt ; 
the  elytra,  stri©  very  even  and  well-marked;  the  antennsa 
wholly  black,  basal  joint  rather  large,  the  others  long  and 
rather  slender ;  the  legs  black,  tarsi  long  and  dusky  brown. 

This  species  is  not  like  any  in  the  present  series  except 
C.  cinefactusj  which  is  not  so  narrow  ana  is  more  opaque. 

Hah.  Yokohama.  Taken  at  Bukenji  in  a  diy  arable  field. 
Found  running  actively  in  the  sunshine  in  early  spring 
accompanied  by  a  variety  of  Blechrus  maurusy  Sturm. 

Section  I.  Scutellar  fovea  absent. 

Cardiophorus  pinffuisy  sp.  n. 

Bobustns,  niger,  nitidns,  griseo-pubescens ;  supra  minute  et  parum 
dense  punctolatus ;  soutello  baud  foveolato ;  antennis  pedibusque 
nigris. 

L.  7i  mill. 

Bobust,  black,  shining,  pubescence  griseous;  the  head 
evenly  and  very  finely  punctured,  anteriorly  depressed,  carina 
semicircular  in  the  middle;  the  thorax  punctured  like  the 
head,   hind  angles  short,  nearly  straight  and  obtuse;   the 
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scutellum  somewhat  acuminate  behind,  without  an  anterior 
fovea ;  the  elytra  punctate-striate,  interstices  evenly  and  finely 
punctured ;  the  antennsB  and  legs  black,  claws  pale.  Two 
examples  have  an  ssneous  tint  on  the  elytra. 

Belongs  to  the  same  section  as  C.  aequena^  Cand.,  but  the 
large  size  and  the  absence  of  the  scutellar  fovea  will  distin- 
guish it  at  once. 

Hob.  Hakodate.  Six  examples  in  my  collection  and  one 
in  the  British  Museum. 

Cardiophorus  niponicusy  sp.  n. 

Elongatus,  niger,  nitidus,  griseo-pubescens  ;  scutello  postioe  param 

producto,  subacaminato  ;  antennis  pedibusque  nigris. 
L.  8i  mill. 

Elongate,  black,  shining,  pubescence  grey;  the  head 
rather  small^  finely  and  rather  closely  punctulate,  frontal 
carina  semicircular ;  the  thorax  gradually  narrows  from  the 
anterior  angles  to  the  middle,  punctuation  extremely  fine, 
hind  angles  obtuse,  scarcely  turning  outwards ;  the  scutellum 
impressed,  not  foveolate  in  front,  posterior  tip  a  little  pro- 
longed and  pointed ;  the  elytra  punctate-striate,  interstices 
convex  and  obscurely  punctulate ;  the  antennae  black,  third 
joint  much  longer  than  the  second ;  the  legs  black,  with  the 
knees,  ends  of  tarsal  joints,  and  claws  palish,  last  thickened 
at  base,  not  dentate. 

The  shape  of  the  scutellum  and  the  relatively  long  third 
joint  of  the  antennsd  are  characters  not  seen  in  any  other 
species  of  this  series. 

Hab,  Nishimura.     One  example. 

Section  IL  Scutellar  fovea  more  or  less  conspicuous. 

Gardiophorua  opacus^  sp.  n. 

Niger,  opacus,  griseo-pubesceDS ;  fronte  carina  utrinque  angulata ; 

elytris  interstitiis  dense  rugosis ;  antennis  pedibusque  nigris. 
L.  emiU. 

Elongate,  black,  very  opaque,  with  short  grey  pubescence ; 
the  head  closely  punctured,  punctures  not  very  fine,  frontal 
carina  angulate  before  the  eyes ;  the  thorax  punctured  like 
the  head,  widest  behind  the  middle,  hind  angles  blunt,  not 
turning  outwards;  the  scutellum  somewhat  acuminate  behind, 
anterior  fovea  very  distinct;  the  elytra  punctate-striate, 
interstices  very  markedly  rugose,  giving  an  appearance  of 
complete  opacity ;  the  antennsB  and  legs  black,  claws  pale, 
not  dentate. 
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This  very  distinct  species  is  narrower  than  G.  sequensy 
Cand. ;  the  scatellnm  more  cordate  and  the  interstices  of  the 
elytra  densely  rugose. 

ffab.  Subashin.     One  individual  only. 

Cardiophorvs  ferrugineuSy  sp.  n. 
CartUopJumts  sobrinus,  Cand«  M6m.  li^,  1873^  p.  17. 

FerrugineoB,  nitidns,   albo-pubescens ;    capite    grosse    punctata; 

thoraoe  parum  dense  punctulato  haud  canaliculate;   antennis 

pedibusqne  concoloribus. 
L.  7i  miU. 

FermginooSy  shining,  with  whitish  pubescence ;  the  head 
rather  roughly,  coarsely,  and  densely  punctured  except  on  a 
very  small  space  between  the  eyes,  frontal  carina  arched 
anteriorly  ana  distinctly  angulate  before  the  eyes ;  the  thorax 
very  finely  but  very  evenly  pnnctnlate  throughout,  not  cana- 
liculate in  the  middle,  rather  parallel  at  the  sides,  hind  angles 
obtuse  and  nearly  straight;  the  scutellum,  anterior  fovea 
scarcely  visible ;  the  elytra  punctate-striate,  interstices  con- 
vex ;  the  antenna  and  legs  ferruginous,  claws  not  strongly 
dentate. 

Agrees  in  colour  with  C,  sobrinusy  Cand.,  but  the  frontal 
carina  is  formed  differently,  head  coarsely  punctured,  thorax 
without  a  canaliculation,  and  the  claws  much  less  strongly 
dentate.  In  C.  sobrinus  the  scutellar  fovea  is  large  and  deep. 
This  species,  with  G.  pauper ^  nethu^y  rameusy  and  adjatoTy 
belongs  to  Cand^ze's  section  II*  with  dentate  claws. 

Hab.  Eagoshima. 

MELANOrn^^iS)  gen.  nov. 

This  genus  is  founded  to  receive  several  species  it  does 
not  seem  desirable  to  leave  in  MelanottLs.  Both  genera  are 
aUke  in  general  characters,  but  the  keel  of  the  presternum  in 
Jf^Z^notopm  is  continued  horizontally  behind  the  coxaa  (wood- 
cut, fig.  2,  i ,  coxal  cavity),  not  obliquely,  nor  vertically  as 
it  is  in  some  species  of  MelanotuSy  and  the  posterior  prostemal 
proems  is  received  into  a  cavity  in  the  me^ostemum  cut  out 
m  the  form  of  a  V  (fig*  1)>  uot  gradually  shelving  like  that 
in  Melanoius.  I  consider  Melanotus  oetSy  Cand.,  the  type  of 
the  new  genus,  and  it  is  from  this  species  the  drawings 
are  made.  M.  restrictus  and  M.  regaluy  Cand.,  must  also  be 
transferred  to  it. 
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Melanotopsis  cete, 

Melanohu  cete,  Cand.  Mon.  El.  iii.  1860,  p.  882. 
MelanotuB  amwsitatuSf  Cand.  M^m.  Li^,  1878,  p.  19. 


A  comparison  of  specimens  in  the  Janson  collection  enables 
me  to  give  the  above  synonymy. 
JSab.  Nagasaki,  Eob^,  and  Yokohama.     Common. 

Melanotus  longipennisy  sp.  n. 

M.  legato  simillimas,  sed  di£fert  thorace  relative  lato ;  elytris  magis 

elongatis ;  prostemo  grosse  et  profimde  punctato. 
L.  18-21  mOl. 

This  insect  closely  resembles  M.  legatuSj  Cand.,  in  colour, 
pubescence,  articulation  of  the  antennae,  and  in  the  falciform 
anterior  tibiae ;  but  the  thorax  is  wider,  especially  before  the 
middle,  punctuation  more  dense,  the  scutellnm  broader,  the 
elytra  more  elongate,  and,  above  all  these  differences,  the  pro- 
sternum  has  very  large  and  deep  punctures,  some  of  the 
punctures  being  ocellate. 

Bab.  Koh6  and  Kioto.  Three  examples,  and  there  is 
another  in  the  Janson  collection  which  is  larger  than  any  of 
mine. 

Melanotus  spemendua^  Cand. 
MeiUtnotm  epemejuhu,  Oand.  M^m.  JA^,  1878,  p.  21. 

I  place  this  species  next  to  M.  legatus,  Cand.,  although  the 
facies  of  the  species  is  very  dissimilar;  the  anterior  tibi»  are 
falciform  and  the  declination  of  the  prostemal  process  and 
somewhat  widening  out  of  the  keel  between  the  coxsd  are 
characters  which  bring  them  together. 

Hab.  Nagasaki,  Hitoyoshi,  and  Tuyama.  Twelve  ex- 
amples. 
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Melanotua  annostis,  Cand. 

There  is  little  to  distinguish  this  species  from  M.  correcittSy 
CaDd.y  except  the  longer  third  joint  of  the  antennae  and  lesser 
declination  of  the  prostemal  posterior  process.  In  if.  annasusy 
however,  the  antennas  are  usually  red,  and  in  M.  correctus 
they  are  usually  fuscous. 

Hah.  Both  species  are  from  Nagasaki. 

Melanotic  ocellato-punctatuSy  sp.  n. 

Niger,  subopaous,  griseo-pubescens ;  antennis  pedibosque  obsoore 
mfo-brunneis ;  capite  thoraceque  confertissime  ocellato-punotatis, 
hoc  angulis  subdivaricatiB ;  elytris  ponotato-etriatis,  interstitiis 
rugosis  et  punotulatis. 

L.  13  mill. 

This  insect  has  the  facies  of  the  European  Melanotm  rufipesy 
Hbst.,  but  it  is  darker,  and  the  thorax  thickly  covered  with 
deep  ocellate  punctures ;  the  antennae  have  the  second  joint 
short  and  bulbous  and  the  third  nearly  as  large  again. 

Bab.  Junsai.     One  example  only. 

Melanotua  senilisy  Cand. 
Meianotus  senilis,  Cand.  M^m.  Ac  Belg.  1864,  p.  47. 

The  tjpe  of  this  species  is  in  the  Mus^e  de  Helsin^ors, 
but  there  are  five  examples  in  my  collection  which,  I  think, 
correspond  to  the  description  of  it.  The  thorax  is  "  creber- 
rime  et  fortiter  punctato,"  and  the  type  measures  13  mill. 
My  specimens  measure  11^12^  mill.,  and  some  of  the 
thoracic  punctures  are  distinctly  ocellate ;  the  second  joint  of 
the  antennae  (of  which  Cand^ze  says  nothing)  is  short  and 
bulbous,  the  third  nearly  as  long  again  and  obconical. 

Hab.  Kob^. 

Meianotus  invectititiSy  Cand. 

Meianotus  inveetkius  Sj  Cand.  M^m.  Ac  Belg.  1864,  p.  47. 
Melaiiotus  Fortnumi,  Cand.  Ann.  Soc.  Belg.  1878,  p.  167  P 

The  description  of  M.  invectttius  was  drawn  from  a  single 
male  in  the  collection  of  M.  Maklin,  and  Candfeze  compares 
both  it  and  M.  Fortnumi  to  M.  nigevy  F.  I  think  both  his 
descriptions  refer  to  the  sexes  of  one  species.  In  M.  invec- 
iitius  the  second  and  third  joints  are  said  to  be  ^^  subaequali- 
bus,"  and  in  M.  Fortnumi  "  aequalibus."  This  is  a  sexual 
distinction  which  I  notice  in  a  species  I  found  very  commonly 
and  which  I  think  I  have  rightly  assigned  to  m.  invectitiusy 
Cand. 

Hab^  Miyanoshita,  Riga,  Hakone,  and  Eob^. 
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Melanotus  caudex^  Lew. 
Melanotm  caudex,  Lew.  Ent.  Month.  Mag.  1879,  p.  156. 

Very  similar  to  Jf.  erythropygus^  Cand.,  in  facies,  bat  the 
declination  of  the  posterior  prosternal  process  is  almost  vertical 
behind  the  coxse,  and  in  this  respect  agrees  with  M.  seniculus, 
Cand.  The  second  and  third  joints  of  the  antennae  are  small, 
bulbous,  and  equal  in  length,  tarsi  somewhat  short  and  robust, 
and  the  median  smooth  line  on  the  thorax  is  more  plainly 
seen  in  the  female  than  in  the  male. 

Hob.  Kumamoto  and  Wakayama.     Ten  examples. 

Melanotus  seniculttSj  Cand. 

The  elytra  are  usually  pale  in  this  insect  and  the  declina- 
tion of  the  posterior  prosternal  process  is  nearly  perpendicular. 
Hab.  Nagasaki  and  Yokohama. 

Limonius  niponensisj  sp.  n. 

Obscure  esneuB,  nitiduB,  griseo-pubescens ;  fronte  ocellato-punctata 
baud  emarginata;  thorace  coDYezo,  punctate;  antennis  pedi- 
busque  nigris. 

L.  12  mill. 

Obscurely  aBueous,  shining,  pubescence  gre^;  the  head 
slightly  depressed  between  the  antennae,  canna  anteriorly 
straight,  densely  punctured,  punctures  deep  and  somewhat 
ocellate ;  the  thorax  clearly,  closely,  and  deeply  punctured, 
pimctures  microscopically  ocellate,  disk  convex,  angles  short 
and  blunt ;  the  scutellum  densely  punctulate^  pubescent ;  the 
elytra  punctate-striate,  interstices  flat,  rather  wide,  and 
sparsely  punctulate;  the  antennae  black,  second  and  third 
joints  rather  long  and  equal ;  the  legs  black,  knees  and  claws 
pale,  tibiae  stouter  than  those  of  L.  montivagus, 

Motschulsky  (Bull.  Mosc.  1866,  p.  166)  records  the  capture 
of  Limonius  cylindricuSj  Payk.,  in  Japan,  I  think  he  refers 
to  this  species,  as  it  closely  resembles  it,  and  I  have  rejected 
L.  a^linaricua  from  the  list. 

Hab.  Junsai. 

Limonius  montivagus^  sp.  n. 

Obscure  aeneus,  nitidus,  fulvo-pubesoens ;  fronte  carina  coospicne 

elevata;  thorace  dense  punctate ;  tibiis  tarsisque  flavis. 
L.  9  mill. 

Obscurely  aeneous,  shining,  with  yellowish  tawnjr  pubes- 
cence; the  head  convex,  densely  punctate,  frontal  carina  bent 
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and  well  raised ;  the  thorax  closely  and  clearly  punctured, 
convex,  gradually  but  slightly  widening  to  base,  hind  angles 
short  and  blunt ;  the  scutellum  closely  punctulate,  pubes- 
cent ;  the  elytra  punctate-striate,  interstices  rugose  and  some- 
what closely  punctulate ;  the  antennae  black,  second  and  third 
jcHntB  equal  and  ahorter  than  those  of  L.  niponenais ;  the  legs 
slender,  thighs  infuscate,  tibiae  and  tarsi  pale. 

•In  some  respects  this  species  resembles  the  last. 

Hob.  Nikko. 

Limonius  marginipennis^  sp.  n. 

JSnens,   nitidus,    griseopubescens ;    scutello    postice  minutiBsime 

tuberoulato  ;  elytria  margine  angoste  rufesoentibus. 
L.  8-9  mill. 

-^neous,  shining,  with  grey  pubescence ;  the  head  densely 
punctured,  depressed  between  the  antennae,  carina  not  promi- 
nent ;  the  thorax  convex,  widest  at  the  base,  evenly  punc- 
tured, nunctures  not  large,  not  very  closely  set ;  the  scutellum 
punctulate,  with,  a  minute  (but  remarkable)  smooth  boss  on 
the  posterior  edge;  the  elytra  punctate-striate,  interstices 
punctulate  (in  one  example  the  punctuation  of  the  interspaces 
obscures  the  striae),  outer  margin  red,  under  the  humeral  angle 
the  red  margin  is  very  narrow,  but  it  widens  gradually  out 
from  thence  to  the  apex  ^  the  antennae  black,  the  third  joint 
visibly  longer  than  the  second ;  the  legs  also  black,  knees 
and  claws  reddish. 

Hah.  Nikko  district.  One  example  came  from  bark  under 
snow  on  Niohozan  in  June. 

Limoniica  brunneuSj  sp.  n. 

Bufo-brnnneas,  nitidus,  sat  longe  brunneo-pubescens ;  thorace 
sequaliter,  baud  dense,  punctato ;  elytris  punctato-striatis,  inter- 
stitiis  tenuiter  et  sparse  punctulatis ;  antennis,  epipleuris  pedi- 
busque  rufis. 

L.  10  mill. 

Beddish  brown,  shining ;  the  head,  frontal  carina  feebly 
arched,  with  two  depressions  behind  it,  surface  closely  but 
not  densely  punctate;  the  thorax  somewhat  elongate  and 
rather  parallel  laterally,  with  a  feeble  median  canaliculation, 
punctures  very  clear  and  less  closely  set  than  those  of  the 
head;  the  scutellum  somewhat  densely  punctured,  with  a 
minute  smooth  carina ;  the  elytra  punctate-striate,  striae  some- 
what fine,  interstices  rather  convex,  punctuation  very  fine 
and  scattered ;  the  epipleura,  abdomen,  hind  angles  of  the 
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thorax^  lees,  and  antennas  are  paler  than  the  general  colour 

of  the  body,  second  joint  of  the  antennae  scarcely  so  long  as 

the  third. 

The  punctuation  of  the  thorax  is  similar  in  both  sexes* 
Hob.  Nikko.     Two  examples  (male  and  female)  in  August 

1881. 

Limonius  marginicollis^  sp.  n. 

Ferragineus,  aeneo-tinctus,  nitidus,  griseopubescens ;  capite  dense 
punctate;  thorace  margine  antice  anguste  rufo;  antennis  basi 
pedibusque  rufis. 

L.  7i-8  miU. 

Beddish  brown,  shining,  with  a  brassy  tin^e,  thorax  and 
head  darker,  pubescence  grey ;  the  head  in  the  female  y&tj 
densely  punctate,  in  the  male  the  punctures  are  less  close,  frontal 
carina  feebly  emarginate ;  the  thorax  rather  closely  punctured, 
punctures  deep  and  round,  sides  parallel  in  male,  anterior 
angles  rounded  off  anteriorly  in  female,  hind  angles  short 
and  blunt  and  with  a  narrow  margin  behind  the  neck  red ; 
the  scutellum  closely  punctured ;  the  elytra  punctate-striate, 
interstices  conyex  and  rugosely  punctulate;  the  antennas, 
three  basal  joints  red,  others  dusky,  second  and  third  joints 
equal ;  the  epipleurss  and  legs  reddish  brown. 

I  haye  a  dark  yariety  in  which  the  basal  joints  of  the 
antennas  are  marked  with  black. 

Hah.  Oyayama,  Nikko,  Miyanoshita,  and  Eashiwagi. 

LimoniiAS  imitana^  sp.  n. 

.^nescens,  nitidus,  falyo-pubescens  ;  thorace  sat  dense  punctulato ; 

scutello  carinato ;  elytris  late  testaceo-vittatis. 
L.  7i  mill. 

Ghreenish  bronze,  shining;  the  head  densely  punctulate 
and  uneyen  between  the  ejt&j  frontal  carina  feebly  emar- 
ginate ;  the  thorax  somewhat  long,  rather  parallel  laterally, 
rather  finely  and  closely,  not  densely,  punctured ;  the  scutel- 
lum markedly  carinate ;  the  elytra  punctate-striate,  interstices 
punctulate  and  feebly  rugose,  interstices  of  the  fifth,  sixth, 
and  seyenth  strias  testaceous,  this  colour  also  extends  nar- 
rowly along  the  base;  the  antennas  black  and  moderately 
dilated  after  the  third  joint,  third  joint  scarcely  longer  than 
the  second ;  the  legs  black,  tibias  and  claws  pale. 

L.  vittatusy  Gand.,  in  colour  closely  resembles  this  species, 
but  the  first  cannot  be  mistaken  for  the  female  of  the*  second, 
as  the  antennas  of  G,  vittatua  are  the  most  dilated.     In  L.  m)- 
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iahu  the  panctaation  of  the  thorax  is  very  dense,  which 
might  suggest  its  being  the  female. 

In  coloration  both  species  have  a  very  close  resemblance  to 
a  species  found  in  Hongkong  (see  Catid.  M^m.  Li^ge,  1873y 
p.  22). 

BcA.  Mijanoshita.     Three  individuals,  all  males. 

Limontus  rufipenntSj  sp.  n. 

Niger,  parum  nlMdus,  griseo-pubescens ;  capite  thoraceque  sub- 
seneis;  elytris  fortiter  punctato-Btriatis,  rafis;  antennis  pedi- 
busque  nigris. 

L.  7  mill. 

Black,  rather  shining,  with  grey  pubescence;  the  head 
densely  and  somewhat  rugosely  punctate,  frontal  carina  well- 
marked  ;  the  thorax  rather  long,  parallel  on  sides,  punctuation 
finer  and  less  close  than  that  of  the  head ;  the  scutellum 

fmnctulate ;  the  elytra  bright  red,  punctate-striate,  punctures 
arge  and  deep,  especially  those  of  the  fourth,  fifth,  and  sixth 
striae;  the  antenn®  densely  black,  second  and  third  joints 
short  and  equal ;  the  legs  blacky  knees  and  claws  pale. 

Hab.  Hitoyoshi.  Three  examples  on  Ogumayama,  alt. 
2000  feet. 

Limontus  atrxcohrj  Lew. 

lAnwnius  airicohr,  Lew.  Ent.  Month.  Mag.  1879,  p.  167. 

Ater,  opacus,  griseo-pubescens ;  antennis  pedibusque  ooncoloribus ; 

elytris  punctato-striatis,  interstitiis  rngoso-punctatis. 
L.  Si  mill. 

Black,  opaque,  with  grey  pubescence ;  the  head  uneven, 
densely  and  rather  coarsely  punctured,  carina  well-marked ; 
the  thorax  convex  on  the  disk^  a  little  swollen  at  the  anterior 
angles,  punctures  closely  set,  finer  than  those  of  the  head, 
posterior  angles  obtuse  ;  the  scutellum  very  finely  but  closely 
punctured,  carinate;  the  elytra  punctate-striate,  interstices 
punctulate  and  rather  rugose ;  the  antennae  and  legs  black, 
second  and  third  joints  of  the  former  short  and  equal,  claws 
pale. 

The  example  noticed  in  1879  was  q^uite  black ;  more  recent 
specimens  have  an  seneous  and  sometimes  bluish  tint. 

Hab,  Wakayama  in  Kii  and  Miyanoshita. 

Limontus  ignicollisj  sp.  n. 
Porpureo-niger,  opaous  vix  pubescens;    capite  thoraceqae  aureo- 
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rufis,  nitidissimis ;   elytris  opacis,  pancfcato-striatis,  inbersfcitiifl 
dense  punctatds ;  antennis  pedibosque  nigris. 
L.  6|  mill. 

Purple-black,  head  and  thorax  golden  red,  with  crimson 
tint,  very  shining ;  the  head  clearly,  deeply,  not  very  closely 
punctured,  frontal  carina  feebly  emarginate,  impressed  between 
the  eyes ;  the  thorax  convex,  punctate  like  the  head,  faintly 
canaUculate;  the  scutellum  strongly  punctate,  distinctly 
carinate ;  the  elytra  purple-black,  punctate-striate,  interstices 
densely  rugose  and  j)unctured,  opaque ;  the  antennae  densely 
black,  second  and  third  joints  very  small  and  equal,  4  to  7 
triangular,  rather  widely  dilated  on  the  inner  edge ;  the  legs 
pilose^  black. 

Evidently  somewhat  similar  to  L.  aurifer^  Lee. 

Hab.  Nikko.  One  specimen  from  the  forest  near  the  chief 
temple  in  June  1880. 

Limoniua  approanmans,  sp.  n. 

Obscure  sdneus,  nitidus,  griseo-pubesoeDs ;  antennis  nigris ;  thorace 

angulis  poeticis  pedibusquo  rufis. 
L.  6|  mill. 

Somewhat  brassy,  shining,  with  grey  pubescence;  the 
head  clearly,  not  closely  punctured,  frontal  carina  feebly 
emarginate;  the  thorax  convex,  evenly,  not  densely  punc- 
tured, hind  angles  narrowly  red ;  the  scutellum  carinate  and 
obscurely  punctured;  the  elytra  deeply  punctate-striate, 
interstices  rather  flat,  rugose,  and  little  closely  punctured; 
the  antennes  densely  black,  second  and  third  joints  small 
and  equal,  4  to  10  rather  wide,  much  less  dilated  than 
those  of  L,  ignicollia  and  not  much  more  so  on  the  inner  than 
on  the  outer  edge ;  the  legs  clear  red. 

Hob.  Nikko.     Two  examples  only. 

Athous  umbratiltSj  sp.  n. 

Brunneus,  subnitidus,  cinereo-pubescens ;   eljtns  bifasciatis  cum 

marginibus  anguste  castaneis  ;  antennis  pedibusque  ferrugineis. 
L.  17-21i  miU. 

Brown,  with  ashy  pubescence;  the  head  with  a  median 
impression  behind  the  antennsB,  not  very  closely  punctured 
(punctures  coarser  in  female) ;  the  thorax  darkest  in  the 
median  area,  reddish  brown  at  the  sides,  laterally  rather 
closely  punctured  (punctures  in  female  larger  and  ocellate), 
in  median  region  punctures  much  less  close  and  in  male 
rather  fine;  the  elytra  punctate-striate,  interstices  sparsely 
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panctnlate^  sature  and  outside  margin  narrowly  castaneons, 
bifasciate,  the  fascia  before  the  apex  somewhat  triangular  in 
outline ;  the  antennas  and  legs  ferruginous. 

In  general  appearance  corresponds  with  A.  rafus^  De  Qeer, 
and  A.  rhombeusy  01. 

Hab.  Junsai,  Chiuzenji  (Niohozan,  bred  from  pupse),  and 
Ojajrama. 

Athoua  subci/aneusy  Motsch. 
Athaus  subcyaneus,  Motsch.  BulL  Mosc.  1866^  p.  166. 

This  fine  species  has  the  scutellum  conspicuously  elevated 
and  shaped  like  the  two  sides  of  a  prism,  and  the  antennas 
are  veiy  markedly  serrate  in  both  sexes.  Motschulsky  did 
not  notice  the  curious  scutellum,  and,  I  think,  Harold  (Deutsch. 
ent.  Zeitschr.  1878,  p.  73)  and  also  Frivaldszky  (Term, 
flizetek,  xv.  p.  124)  have  mistaken  A.  vtrenSy  Cand.,  for  it. 

Hab.  Chiuzenji,  Oyama,  Oyayama,  and  Junsai.  In 
August  at  Junsai  it  was  flying  abundantly  at  a  low  elevation 
at  noon  in  the  shady  recesses  of  the  forest,  but  in  south  and 
central  Japan  it  is  confined  to  mountainous  places  of  high 
elevation. 

AihouB  8€ce88tA8j  Cand. 
Athotu  8eces9U8,  Cand.  M^m.  lA^ge,  1873,  p.  28. 

The  scutellum  in  this  species  is  feebly  carinate,  the  legs 
usually  black ;  but  in  a  long  series  I  find  two  examples  with 
red  le^. 

Mw.  Kioto,  Osaka,  Nara,  and  Nikko. 

Athotts  sinuatu8y  sp.  n. 

Niger,  nitidus,  griseo-puboscens ;  thorace  ante  angolos  postioos  oon- 
spicue  sinuate ;  ely tris  striis  tenuiter  impressis,  interstitiis  planis ; 
antennis  nigris,  pedibus  rufis. 

L.  10-12i  milL 

Black,  shining,  with  griseous  pubescence;  the  head  not 
closely  but  rather  coarsely  punctured ;  the  thorax  very  finely 
and  sparsely  punctured,  strongly  sinuous  before  the  posterior 
angles ;  the  scutellum  feebly  carinate ;  the  elytra  punctate- 
stnate,  strisB  very  lightly  impressed,  especially  those  next  to 
the  suture,  interstices  punctured  like  the  head ;  the  antennae 
black,  basal  joints  pitchy  red ;  the  legs  pale  red  or  rarely 
infuscate. 

There  is  a  variety  with  the  elytra  pitchy  brown. 

Bab.  Wada-toge,  Fukushima,  Yumoto,  Nishimura,  and 
Nowata. 
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Aihous  virensj  Cand. 
Athims  virenSf  Cand.  Mdm.  Lidge,  1873,  p.  24. 

In  about  eighty  examples  eleven  have  the  elytra  wholly 
brown  (var.  brunneipennis). 

Hob.  Wada-toge  (in  great  profusion),  Chiazenji,Maiyasan, 
and  Shimonosawa. 

Athous  sanyuinicollisj  Frivaldszky. 
Athom  sangmnicolUs,  Friyald5»zk7,  Term.  fuzeteL  xv.,  1892,  p.  124. 

The  above  is  very  similar  to  Athoua  desertoTj  but  it  is 
larger  and  the  thorax  is  wholly  red.  It  is  also  very  near  to 
A.  virena^  Cand. 

Hab.  East  Japan  {Frivaldszky)^  Oyama  {Pryer). 

Athoua  deserter. 
Psephua  desertoTj  Cand.  M^m.  Li6ge,  1873,  p.  7. 
Hob.  Koh6.     Found  near  the  temple  of  Maiyasan. 

Athous  comesj  sp.  n. 

cf .  Eufo-brunneus,  subopacus,  griseo-pubescens ;  elytris  marginibos 

rufo-ferrugineis ;  antennis  gracilibus,  rufo-brunneis. 
L.  12  miU. 

Reddish  brown,  rather  opaque,  with  grey  pubescence ;  the 
head  rather  coarsely  punctured,  anterior  margin  rather  broadly 
raised,  with  a  triangular  depression  behind  it;  the  thorax 
straight  at  the  sides,  scarcely  narrowed  anteriorly,  rather 
closely  punctured,  hind  angle  very  feebly  turned  outwards, 
tips  rounded  off;  the  elytra  punctate-striate,  interstices 
markedly  rugose,  obscurely  punctured,  sutural  and  two  out- 
side interstices  and  apices  broadly  ferruginous,  interstices 
2  to  7  dark  brown  for  two  thirds  their  length  ;  the  antennas 
lon^  and  slender,  not  serrate ;  the  legs  pale  reddish  brown. 

This  insect  is  similar  to  A.  suturcdis^  Cand.  ((J),  but  it  is 
more  opaque,  the  thorax  less  narrowed  anteriorly,  and  the 
antennae  are  longer  and  more  slender. 

Mob.  Sapporo.     Three  specimens,  all  males. 

Athous  suturalis^  Cand. 

Athous  suturalis,  Cand.  M^m.  Li^ge,  1873,  p.  23. 

This  species  belongs  to  the  same  group  as  A,  difformisy 
Lac.  Cand^ze  placea  it  near  A.  forrugineus^  Eschs.,  but 
Cand^ze  had  only  the  female  and  mistook  it  for  the  male. 
The  female  has  the  thorax  conspicuously  sinuous  along  the 
anterior  edge,  the  sinuosities  behind  the  eyes  being  deeper 
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than  the  one  behind  the  middle  of  the  neck,  and  the  punctua- 
tion is  round  and  deep,  while  in  the  male  the  punctures  are 
fine.  In  the  male  also  there  is  a  triangular  impression  behind 
the  frontal  carina. 

Hob.  Kob^,  Fukushima,  and  Fukui.     Not  uncommon. 

Athoua  porrecticoUisy  sp.  n. 

Riifo-brunneus,  subnitidus  ;  thorace  utrinque  paradlelo,  dense  punc- 
tAto ;  elytrifl  ferrugineis  vel  t^staceis,  interstitiis  rugosis ;  an- 
tennis  brunncie,  podibus  pallida  rufo-brunneis. 

L.  ?  10,  d  9  miU. 

Reddish  brown,  rather  shining,  pubescence  grey  ;  the  head, 
frontal  margin  rather  broadly  raised,  hollowed  out  somewhat 
triangularly  behind  the  margin,  densely  punctate,  particularly 
in  female  ;  the  thorax  punctured  like  the  head  (corresponding 
in  the  sexes),  narrowest  anteriorljr,  sides  straight  in  male, 
slightly  bent  in  female,  basal  carina  short  and  close  to  the 
external  edge,  hind  angles  rounded  off  at  the  tips  ;  the  elytra 
testaceous  or  reddish  brown,  punctate-striate,  interstices 
distinctly  rugose,  feebly  punctured,  rather  convex ;  the 
antennae  rather  short  and  serrate,  not  much  longer  in  the  male 
than  in  the  female,  in  colour  like  the  head ;  the  legs  pale. 

Resembles  A.  ferruqinosua,  Eschs. 

Hob,  Junsai.     Eight  examples. 

Athouft  singularisy  sp.  n. 

d .  Fusco-brunneus,  parum  nitidus,  cinereo-pubescens ;  thorace  a 
basi  transversim  abnipte  excavate,  angulis  posticis  elongatissimis 
extrorsum  iiicurvatis ;  antennis  pedibusque  ferrugineis. 

L.  ^  mill. 

Dusky  brown,  rather  shining,  with  rather  long  ashy-grey 
pubescence;  the  head  rather  wide,  impressed  anteriorly, 
frontal  carina  not  emarginate,  punctate,  punctures  rather 
small  and  not  closely  set ;  the  thorax  widest  in  the  middle, 
hind  angles  long  and  markedly  turned  outwards,  similar  to 
those  figured  for  Evdactylus  carnifex  (Cand.  Mon.  ii.  pi.  iii. 
fig.  16) ;  posteriorly  about  one  fourth  of  the  thorax  is  trans- 
versely and  abruptly  excavated  at  the  base ;  the  elytra  widest 
at  the  base,  gradually  narrowing  to  the  apex,  with  fasciaa  like 
those  of  A,  undatuSf  De  Geer,  punctate-striate,  interstices 
rugose,  sutural  interstices  rather  pale ;  the  antennae  and  legs 
ferruginous. 

The  female  is  unknown  to  me. 

Bab,  Junsai.     Three  examples. 

[To  be  continued.] 
Ann.  &  Mag.  N.  Hist.  Ser.  6.  Vol  xiii.  14 
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XX. — Description  of  a  new  Species  of  Reed-Rat  (Aulacodus) 
from  East  AJrica,  with  Remarks  on  the  Milk-dentition  of 
the  OentAs.     By  Oldpield  Thomas. 

Among  the  mammals  obtained  by  Dr.  J.  W.  Gregory  on  his 
recent  expedition  to  East  Africa  are  five  specimens  belonging 
to  the  genus  Aulacodits,  Of  these,  four — a  skin  with  its 
skull,  a  separate  skull,  and  two  young  specimens  in  spirit — 
all  obtained  at  Ngatana,  on  the  Tana  River,  belong  evidently- 
to  A,  swinderenianus * y  Temm.,  the  common  species,  which 
is  spread  over  the  whole  of  the  Ethiopian  Region,  from 
Senegal  to  the  Cape.  The  fifth  specimen,  however — a  skull 
alone — shows  such  diflFerences  from  the  others  that  I  cannot 
but  consider  it  to  represent  a  distinct  species.  It  belonged 
to  a  specimen  obtained  by  Dr.  Gregory  in  the  Kikuyu 
Country,  near  Mount  Kenia ;  but  the  skin  was  most  unfor- 
tunately stolen,  so  that  the  only  part  which  remains  is  the  skull. 
I  propose  to  term  the  species 

Aulacodus  gregorianus^  sp.  n. 

Size  much  smaller  than  in  A,  surinderenianus^  the  differ- 
ence especially  well-marked  in  the  molar  teeth;  frontal 
region  broad  and  flat,  not  convex  or  inflated,  but,  on  the 
contrary,  with  distinct  concavities  just  internal  to  the  rudi- 
mentary postorbital  processes.  Opening  between  the  olfactory 
and  cerebral  fossa  much  broader  above  than  below,  the  con- 
verse being  the  case  in  the  other  species ;  this  difference 
appears  to  be  due  to  the  absence  or  reduction  of  the  frontal 
sinuses.  Anterior  palatine  foramina  penetrating  less  than 
usual  into  the  maxillae,  the  most  posterior  point  of  the  pre- 
maxillse,  on  the  palatal  surface,  being  exactly  level  with  their 
posterior  margin. 

Upper  premolar  (P:i)  with  a  small  third  external  root  mid- 
way between  the  two  main  external  roots,  a  character  not 
present  in  any  of  the  fourteen  skulls  of  A.  swinderenianus  in 
the  Museum.  Upper  incisors  with  the  innermost  of  the  four 
spaces  between  the  grooves  rather  broader  and  the  outer 
much  narrower  than  in  the  ordinary  species;  in  fact,  in 
A.  swinderenianus  the  part  of  the  tooth  outside  the  outermost 
groove  is  nearly  equal  to  the  whole  remaining  portion,  while 
m  A.  gregorianus  the  same  part  is  but  little  broader  than  the 
next  section,  between  the  outer  and  middle  grooves. 

*  This  name  has  generally  heen  misspelt  either  as  swinderianus  (the 
original)  or  mvindermanus ;  but  as  Temminck  distinctly  states  that  it  is 
named  m  honour  of  Prof,  van  Swinderen,  the  proper  form  is  clearly  as 
above. 
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Dimensions  of  the  typical  skull  ( cj )  : — 

Basal  length*  72*7  millim. ;  basilar  length*  65;  greatest 
breadth  54*3 ;  nasals,  length  28,  breadth  15*8 ;  interorbital 
breadth  30 ;  intertemporal  breadth  29  ;  height  of  skull  from 
palate  to  middle  of  frontals  26'5,  ditto  from  basion  to  top  of 
occipital  crest  26;  palate,  length  from  "henselion'^  34-8; 
diastema  18*2  ;  length  of  palatine  foramina  9*4. 

Teeth, — Diameter  of  Li  ,  longitudinal  4*3,  transverse  5*5; 
length  of  upper  molar  series  (crowns)  16 ;  breadth  of  crown 
of  PJ  4*8,  of  ?^  5*5 ;  ri,  longitudinal  diameter  4,  transverse 
ditto  5*3  ;  length  of  lower  molar  series  19  ;  length  of  ^  5*4. 

Hah.  Luiji  Keru  River,  Konu,  Kikuyu  Country,  British 
East  Africa.     Alt.  5700  feet. 

Coll.  Dr.  J.  W.  Gregory,  June  10,  1893. 

The  above  differential  characters  will  no  doubt  be  supple- 
mented by  others  when,  as  I  hope  will  soon  be  the  case, 
perfect  specimens  of  this  interesting  animal  are  obtained.  It 
may  be  just  noted  that  Heuglin's  A,  semipalmatus^  of  which 
I  have  seen  the  typical  skull  in  Stuttgart,  has  a  basal  length 
of  85  millim.  ana  an  upper  molar  series  of  18*2  millim., 
exactly  as  in  average  A.  swinderenianus, 

I  am  indebted  to  Dr.  Gregory  for  the  following  note  on 
the  specimen  of  which  the  skull  is  here  described : — 

"  While  in  a  *  shauri '  with  the  chiefs  of  the  Konu  district 
of  Kikuyu,  beside  the  Tana  tributary  Luiji  Reru,  which 
forms  the  northern  boundary  of  the  cultivated  districts,  a 
native  came  up  with  the  Aulacodus,  which  he  had  just  caught 
in  the  swamp  in  which  the  stream  rose.  I  purchased  it  for 
two  strings  of  beads,  an  empty  meat-tin,  and  two  used  brass 
cartridges.  The  man  declared  that  they  were  not  common, 
and  that  the  specimen  was  full -sized.  I  prepared  the  skin,  but 
this  was  subsequently  stolen  and  sold  for  food  by  my  tent- 
boy. 

'^  The  following  notes  were  made  at  the  time  : — It  was  a 
male ;  general  appearance  like  that  of  the  larger  specimen 
caught  at  Ngatana.  It  appears  to  differ  from  that  in  the 
shortness  and  softness  of  the  hair;  the  skin  is  lighter  in 
colour  on  the  lower  part  of  the  sides  of  the  body ;  it  is  some- 
what mottled,  like  that  of  a  tabby  cat.  I  also  noted  that  the 
head  appeared  longer  and  the  tail  shorter  than  in  the  Ngatana 

*  By  a  convenient  practice,  now  becoming  general,  the  tt^rm  based 
length  is  restricted  to  that  iroin  the  basion  to  tne  front  of  the  premaxillae 
(gnathion)y  while  the  basilar  length  is  that  introduced  by  Hensel,  to  the 
back  of  the  alveoli  of  the  incisors.  For  brevity's  sake  this  latter  point 
might  be  called  the  "  henselion,"  as  it  is  already  so  universally  connected 
with  the  name  of  the  great  German  crauiologist. 
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specimen ;  but  as  I  had  skinned  this  latter  more  than  six 
months  before,  the  recollection  is  probably  of  little  value. 
The  measurements  have  unfortunately  been  lost  with  the 
skin,  to  which  they  were  tied, 

"  I  know  nothing  of  its  habits ;  but  the  natives  say  it  occurs 
only  in  the  reed-  and  sedge-covered  swamps,  which  are  here 
very  numerous,  owing  to  the  windings  of  the  stream." 

The  Milk'dentition  (j/'Aulacodus. 

In  connexion  with  the  working  out  of  the  above,  an 
examination  of  the  teeth  of  Aulacodus  at  different  ages  has 
been  made,  and  this  has  been  rewarded  by  the  discovery,  in 
a  foetal  specimen  about  110  millim.  in  length,  with  a  basal 
length  of  34  millim.,  of  minute  and  quite  rudimentary  milk- 
teeth  fixed  in  the  gum  just  above  each  of  the  premolars. 
This  discovery  confirms  the  usually  accepted  homology  of 
the  last-named  teeth  and  also  bears  out  the  original  sugges- 
tion of  Schlosser  *  that  the  milk-teeth  are  shed  in  extreme 
youth,  a  suggestion  which  he  afterwards  unfortunately 
withdrew  in  favour  of  the  theoiy  that  there  is  an  ordinary 
tooth- change,  the  milk  and  permanent  teeth  being  very  like 
each  other,  except  that  the  lower  milk-teeth  are  more  com- 
plicated than  their  successors.  This  error  is  evidently  due  to 
his  having  been  deceived  by  the  great  difference  between 
worn  and  unworn  permanent  teeth.  This  latter  view  is,  of 
course,  now  finally  disproved. 

The  contrast  between  Hystrix^  with  its  long  persistent 
EEiJ,  and  Aulacodus  J  with  its  rudimentary  and  early  shed 
one,  is  very  striking. 

Hensel  f  has  recorded  his  failure  to  find  any  trace  of  rudi- 
mentary milk-teeth  in  Phyllomya  and  Dactylomysj  and,  to  the 
best  of  my  belief,  they  have  not  hitherto  been  observed  in 
any  members  of  the  subfamily  Echinomyinae. 


XXl.—Note  on  Mus  Burtoni,  Thos.     By  Oldpield  Thomas. 

In  the  'Annals'  for  1892  J  I  described  a  West-African 
mouse  under  the  above  name ;  but  Prof.  T.  TuUberg,  of 
Upsala,  who  has  himself  given  a  most  excellent  account  §  of 

*  *  Pal  aeon tographica/  xxxi.  p.  131  (1886),    See  also  Forsvth  Major, 
Atti  Soc.  Ital.  XV.  p.  5  (1872). 
t  Abh.  Ak.  Berl.  1872,  p.  53. 
I  (6)  X.  p.  182. 
§  "  Ueber  einige  Muriden  aus  Kamenin,"  Ge8.  Wiss.  Upsala,  1893. 
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the  anatomy  of  the  species  under  the  heading  of  Mm  maurus^ 
Gray,  has  kindly  arawn  my  attention  to  the  fact  that 
Mr.  Kamsay  had  already  described  an  Australian  ^^  Mus 
BurtonV^  *y  so  that  the  name  of  the  African  one  must  be 
changed. 

I  would  therefore  suggest  for  the  latter  the  name  of  Mus 
Tullberffiy  in  recognition  of  Prof.  Tullberg's  valuable  paper  on 
the  Muridse  of  the  Cameroons,  where  this  species  appears  to 
be  so  common. 


XXII. — Preliminary  Notice  of  South- American  Tubificidaa 
collected  hy  Dr,  Michaelsen,  including  the  Description  of  a 
Branchiate  Form.     By  Frank  E.  Beddard,  M.A.,  F.R.S. 

The  Oligochaeta  of  which  I  give  a  preliminary  account  in  the 
following  pages  were  collected  by  Dr.  Michaelsen  in  South 
America.  The  material  was,  of  course,  excellently  preserved, 
and  I  am  able  therefore  to  give,  I  trust,  an  accurate  accouut 
of  the  principal  structural  features  of  the  new  forms. 

The  bulk  of  the  aquatic  species  which  he  collected  prove  to 
belong  to  the  family  Tubificidae,  and  they  are  all  new  species, 
four  of  them  representing  a  new  and  evidently  highly  charac- 
teristic South-American  genus.  So  far  as  I  am  aware  there 
is  nothing  known  about  the  aquatic  worms  of  this  part  of  the 
world,  save  a  few  notes  on  em^oloifoma  and  Naids  by  Frenzelf 
in  a  paper  devoted  to  the  Protozoa  met  with  in  the  Argen- 
tine, and  the  description  by  myself  }  of  two  aquatic  members 
of  the  genus  Acanthodrilus  from  the  Falkland  Islands  and  of 
a  new  genus,  Kerria^  also  referable  to  the  Acanthodrilidae, 
from  the  upper  reaches  of  the  Pilcomayo  River,  and,  lastly, 
the  description  of  ^^Mandane  tttaynalis  "  by  Kinberg,  from 
the  same  continent,  and  of  one  or  two  forms  by  Schmarda. 
The  collection  contains  a  few  Naids,  not  sexually  mature,  and 
one  or  two  Enchytrseids.  1  have  not  yet  subjected  these  to 
a  careful  examination.  The  Tubificidas  comprise  live  species, 
of  which  four,  as  already  stated,  belong  to  a  new  genus,  for 
which  1  proposed  the  name  Ilesperodrilua  in  a  note  published 
in  a  recent  number  of  *  Nature  *  §.     The  fifth  species  I  call 

♦  Proc.  Linn.  Soc.  N.  S.  W.  (2)  ii.  p.  553  (1887). 

t  "  Unterauchungen  iiber  die  mikroakopische  Fauna  Aigentiniena/' 
Arch.  f.  mikr.  Anat.  zxxviii.  p.  1. 

X  "  Contributions  to  the  Anatomy  of  Earthworms  &c.,"  Quart.  Joum. 
Micr.  Sci.  xxx.  p.  421 :  and  '*  On  some  new  Species  of  Earthworms  from 
various  parts  of  the  World  "  Proc.  Zool.  Soc.  1892,  p.  678  &c. 

§  Jan.  25th. 
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Bothrioneuron  americannin,  sp.  n. 

This  worm  was  collected  in  great  abundance,  and  is 
described  in  a  note  by  Dr.  Michaelsen  as  having  the  general 
appearance  of  Tubifex,  It  was  collected  in  the  neighbour- 
hood of  Buenos  Ayres. 

The  genus  Bothrioneuron  itself,  to  which  I  refer  the  present 
species,  has  been  lately  described  by  Stole*.  It  diflFers 
from  all  other  TubiBcidae,  except  i/ono/?yfe/>Aoriw  of  Levinsen  t 
and  Vermiculua  of  Goodrich  f,  in  having  an  unpaired  male 
orifice.  In  his  description  of  Monopylephorus  Levinsen  has 
not  referred  to  the  spermathecal  pores.  As  these  are  absent 
in  Bothrioneuron  it  may  be  that  the  two  genera  are  identical ; 
but  it  is  impossible  to  be  certain  about  the  matter.  These 
three  genera,  moreover,  agree  with  each  other  (and  with 
Limnodrilus  and  CUtellio)  in  having  only  uncinate  setae ; 
the  capilliform  setae  of  other  Tubificids  are  entirely  absent. 
The  principal  reason  which  leads  me  to  place  my  new  species 
in  the  genus  Bothrioneuron  is  the  absence  of  spermathecsB, 
the  absence  of  capilliform  setae,  the  presence  of  an  integu- 
mental  blood-plexus,  and  the  existence  of  what  Vejdovsky  § 
has  termed  a  '^  paratrium,''  a  diverticulum  of  the  spermiducal 
gland,  to  which,  in  Bothrioneuron  Vejdovakyanumy  the  prostate 
is  attached.  In  my  species,  however,  the  male  pores  are 
double,  but  the  paratrium  apparently  resembles  that  of 
Bothrioneuron  Vejaovskyanum,  The  atrium  or,  as  I  prefer 
to  call  it,  spermiducal  gland  is  wrapped  in  a  thick  glandular 
covering,  as  in  the  Lumbriculidae  and  the  Moniligastridae. 
Such  a  coating  appears  to  be  absent  from  Bothrioneuron 
Vejdovsky anum.  In  short,  there  is  no  doubt  whatever  as  to 
the  specific  distinctness  of  this  worm ;  the  only  doubt  is  as  to 
whether  I  am  right  in  referring  it  to  the  genus  Bothrioneuron 
at  all.  I  found  no  trace  of  the  peculiar  spermatophorea 
described  by  Stole,  or,  indeed,  of  any  spermatophores  at  all. 

HESPEBODBILIJS,  gen.  nov. 
Four  species  of  Tubificids  from  Valdivia,  Port  Stanley,  and 
Uschuaia  represent  a  perfectly  new  genus  of  Tubificidae ;  I 
cannot  refer  them  to  any  known  genus.     The  most  salient 
characters  of  this  genus  are : — 

(1)  The  presence  of  capilliform  setae  only  in  the  dorsal 
bundles. 

•  "  Monografie  Ceskych  Tubificidu/'  Abh.  k.  Bohm.  Gee.  1888. 
+  "  System atisk-gretgrafifik  Oversigt  over  de  nordiske  Annulata  &c.," 
Vid.  Med.  1882,  p.  '22:\. 

I  "  Note  on  a  new  Oligochflete,"  Zool.  Anz.  no.  408  (1892). 
§  "  Sur  une  Tubifex  d'Aljr^rie,"  M^m.  Soc.  Zool.  Fr.  1801. 
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(2)  The  presence  of  two  set®  only  in  each  ventral  bundle, 

of  which  one  is  uncinate,  the  other  simple. 

(3)  The  opening  of  the  spermathecae  in  segment  xiii.  behind 

the  male  pores. 

(4)  The  fact  that  the  sperm-duct  opens  independently  of 

the  spermiducal  gland  into  the  penis. 

This  combination  of  characters  occurs  in  no  other  Tublficid. 
In  fact  more  than  one  of  the  characters  is  peculiar  to  the 
present  genus.  The  curious  arrang^ement  of  the  ventral  set» 
is  peculiar,  and  so  is  the  position  of  the  spermathecae. 

it  is  the  rule  among  the  Tubificid®  for  the  sperm-duct  to 
open  into  the  extremity  of  the  spermiducal  gland,  which  has 
ordinarily  the  appearance  of  being  a  continuation  of  it.  To 
this  rule  there  has  hitherto  been  only  a  single  exception 
recorded.  This  exception  is  the  remarkable  genus  Bran- 
chiura  *,  in  which  the  sperm-duct  opens  into  the  lowest  part 
of  the  spermiducal  gland  just  before  the  latter  becomes  con- 
tinuous with  the  penis.  In  Hesperodnlus  the  same  state  of 
aflFairs  is  met  with,  but  the  gland  is  not  enveloped,  as  it  is  in 
Branchiuroy  by  a  thick  outer  coating  of  glandular  cells ;  there 
is  only  the  lining  of  cells,  which  are,  however,  extremely 
glandular ;  the  distinct  prostate  found  in  so  many  Tubiticidae, 
but  wanting  in  Branchiuraj  ClitelUo^  and  IlyoarilaSy  is  also 
wanting  in  Besperodrilus.  As  to  the  peculiar  condition  of 
the  setae  of  the  ventral  bundles,  it  might  perhaps  be  thought 
that  there  is  some  error ;  it  is  so  frequently  the  case  that  one 
of  the  teeth  of  the  bifid  seta  is  worn.  In  the  present  instance 
there  can,  I  think,  be  no  doubt  about  the  matter ;  the  two 
kinds  of  setae  occurred  with  far  too  great  a  regularity  to  admit 
of  any  such  explanation  as  that  suggested. 

The  following  is  a  brief  description  of  the  main  characters 
of  the  four  species  belonging  to  this  new  genus : — 

1 .  Hesperodrilus  branchiatos,  sp.  n. 

I  refer  first  to  this  species  on  account  of  its  interest  in 
being  another  branchiate  species.  This  is  now  the  second 
Tubificid  in  which  organs  clearly  of  a  branchial  nature  exist. 
The  other  species  is  Branchiura  Sowerbiij  which  I  discovered 
two  years  ago  in  the  "  Victoria  regia  "  tank  at  the  Botanical 
Society's  Gardens  in  the  Regent's  Park.  At  first  I  naturally 
supposed  that  I  had  before  me  an  example  of  that  worm,  the 
habitat  of  which  is  very  possibly  South  America ;  but  in  the 

•  "A  new    Branchiate  Oligocheete,    Branchiwa  Soicerlni"    Quart. 
Joum.  Micr.  Sci.  1892,  p.  1. 


Digitized  by 


Google 


208  Mr.  F.  E.  Beddard  on 

present  species  the  branchiae,  though  apparently  similar  in 
structure  to  those  of  Branchiura,  have  a  different  arrange- 
ment. In  Branchiura  they  are  dorsal  and  ventral,  attached 
to  the  median  line  of  the  body  on  those  aspects.  In  Hespero^ 
drilus  branchiatua  they  are  lateral  in  position,  being  attached 
a  little  below  the  lateral  setae.  These  were,  moreover,  in  the 
single  specimen  examined  by  me  fewer  in  number ;  I  counted 
only  thirteen  pairs.  In  the  interior  of  each  branchial  process 
was  a  capillary  loop ;  their  length  is  about  the  diameter  of 
the  body  ;  no  doubt  during  life  they  extend  on  each  side  for 
ft  considerable  distance  beyond  the  body.  It  is  an  interesting 
fact  that  in  both  the  present  species  and  in  Branchiura  the 
branchiae  should  be  limited  to  the  tail-end  of  the  body  ;  but 
a  consideration  of  the  habits  of  the  Tubiticidae  seems  to 
explain  this.  It  is  well  known  that  the  common  Tubifex  of 
our  streams  and  rivers  buries  its  head  in  the  mud,  while  the 
tail  waves  freely  about  in  the  water ;  this  appears  also  to  be 
the  way  with  other  Tubificids.  Now  in  Limnodrilus  the 
hinder  segments  of  the  body  are  apt  to  have  integumental 
capillaries,  which  render  the  aeration  of  the  blood  easier  in 
those  segments  ;  there  is  thus  the  first  step  in  the  formation 
of  a  special  breathing  organ.  In  Bothrioneuron  (see  above) 
the  hinder  end  of  the  body  is  furnished  with  an  exceedingly 
rich  integumental  blood-plexus,  which  is  a  further  step  in 
the  same  direction.  Finally,  we  have  in  Branchiura  Sowerhii 
and  in  Hesperodrilus  branchiatua  the  appearance  of  definite 
branchial  organs.  On  the  other  hand,  in  Chcetobranchua 
Semperi,  Bourne's  gilled  Naid,  which  presumably  wanders 
through  the  water  and  is  not  largely  sessile,  the  branchiae  are 
at  the  head  end  and  diminish  towards  the  tail ;  the  same  is 
the  case  with  Alma  niloticay  whose  nature,  however,  cannot 
yet  be  regarded  as  certain ;  it  may  be,  as  has  been  suggested 
by  Eisig,  a  Capitellid.  The  branchiae  of  Dero  and  of  Aula- 
phorua  vagana^  if  this  genus  be  allowed  as  distinct  from  Dero^ 
are  at  the  hinder  end  of  the  body. 

In  other  features  of  its  organization  this  Heaperodrilua 
conforms  to  the  type  of  structure  already  described  as  charac- 
teristic of  the  genus  Heaperodrilua j  though  there  are  naturally 
other  points  of  difference. 

2.  HespefodrilnB  niger,  sp.  n. 
The  most  salient  external  character  of  this  species  is  its 
deep  black  coloration.  It  is  a  largish  worm,  quite  an  inch 
in  length,  and  of  a  considerable  thickness.  1  regarded  it  at 
first  as  probably  a  Lumhriculua,  It  proved,  however,  in 
dissection  to  be  undoubtedly  a  member  of  this  genus. 
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Its  chief  distinguisliiiig  character  is  the  dark  pigmentation 
of  the  dorsal  surface  of  the  body ;  the  pigment  proved  on  an 
examination  of  sections  to  be  chiefly  located  in  the  peritoneum 
lining  the  dorsal  side  of  the  coelom,  thence  extending  for  a 
little  way  into  the  muscular  layers  of  the  body-wall  and  in 
the  opposite  direction  along  the  septa.  The  internal  cha- 
racters, apart  from  differences  of  small  importance,  are  those  of 
the  following  species. 

3.  HesperodriluB  albus,  sp.  n. 

This  is  a  small  and  slender  species  of  a  white  colour  (when 
preserved) ;  its  general  appearance  is  quite  that  of  a  Tahlfex. 
In  addition   to  the  peculiar  characters  of  the  ventral  setse 
which  1  referred  to  as  characteristic  of  the  genus,  this  species 
shows  another  peculiarity  in  those  organs  which  1  believe  to 
be  unique  in  the  TubiticidaB.     The  dorsal  setae  do  not  com- 
mence   upon    the   iirat   setigerous   segment,    but  upon   the 
second ;  there  is  thus  the  commencement  of  what  Prof.  Lan- 
kester  has  termed  "  cephalizatiou,"  so  highly  characteristic 
of  many  Naids.     Vaillant,  in  his  recently  published  account 
of  the  Oligochseta,  has  united  the  Tubificids  and  the  Naids 
into  one  family;  this  species  is  a  further  proof  of  the  justice 
of  this  course.     Not  only  does  Hesperodrilus  show  in  this 
particular  some  resemblance  to  the  Naids,  but  it  also  shows 
an  approach  to  the  Lumbriculidas.     It  will  be  remembered 
that  in  Phreatothrix  and  in  Stylodrilus  Vejdovakii  the  first 
pair  of  nephridia  extend  through  a  considerable  number  of 
segments,  though  the  tunnel  and  the  external  pore  are,  as  is 
the  rule,  upon  consecutive  segments  ;  in  Hesperodrilus  albus 
we  find  exactly  the  same  state  of  affairs.     The  first  pair  of 
nephridia  are  in  the  sixth  segment ;  thence  they  extend  back 
as  far  as  the  tenth,  but  the  external  aperture  is  upon  the 
sixth.     The  proof  of  this  was  not  entirely  derived  from  a 
careful  putting  together  of  a  series  of  consecutive  sections, 
which  might  possibly  lead  to  error ;  in  one  section  the  course 
of  the  tube  through  three  segments  was  quite  plainly  visible. 
Another  mark  of  distinction  between  the  Tubiticidse  and  the 
LumbriculidsB  is  thus  broken  down.     I  am  disposed  to  unite 
Tubificidae,  Naidomorpha,  and  Lumbriculidse  into  one  large 
family. 

The  spermathecas  of  this  species  are  extraordinarily  long ; 
the  genus  as  a  whole  is  characterized  by  the  possession  of 
long  spcrmathecas,  but  the  present  species  and  the  next  one 
have  unusually  long  sacs,  which  extend  through  five  segments. 
Each  sac  is  dilated  at  the  blind  end  into  an  oval  sac,  in  which 
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lie  the  spermatozoa  ;  I  could  find  no  trace  of  spermatophores. 
The  duct  of  the  spermatheca  leading  from  this  sac  is  long 
and  narrow  ;  rather  more  than  halfway  down  there  is  a  slight 
swelling  and  a  kind  of  trap  formed  by  a  sudden  change  in 
the  height  of  the  lining  epithelium ;  the  structure  is  very 
suggestive  of  the  spermatheca  of  Marionia  sphagnetorwu 
recently  described  by  Michaelsen  *. 

4.  Hesperodrilus  pellncidus,  sp.  n. 

This  species  is  very  like  the  last,  differing,  however,  in  a 
few  small  points.  Its  colour  when  preserved  is  brownish, 
instead  of  an  opaque  white.  The  dorsal  ca|)illiform  setaa  are 
not  so  long  and  the  spermiducal  gland  is  a  little  different  in 
form.  In  other  respects  it  agrees  entirely  with  Hespero^ 
drilus  alius, 

I  conclude  with  a  definition  of  the  genus  and  the  species : — 

HESPEBODBILUS,  gen.  nov. 

Dorsal  setae  capilliformonly ;  ventral  setae  two  toeach  bundle, 
one  uncinate,  the  other  simple.  Male  pores  on  segment  xii., 
spermathecal  pores  on  xiii.  Spermiducal  gland  opening  into 
protrusible  penis,  together  with  sperm-duct;  no  distinct 
"  prostate."     Spermathecae  long.     No  spermatophores  (?). 

(1)  HesperodrilnB  brauchiatus,  sp.  n. 

Dorsal  setae  short  and  slender.  Posterior  thirteen  segments 
with  paired  branchial  processes. 

(2)  Hesperodrilus  niger,  sp.  n. 

Body  strongly  pigmented  dorsally.  Dorsal  setae  short 
and  slender. 

(3)  Hesperodrilus  albus,  sp.  n. 

Dorsal  setae  do  not  commence  until  segment  iii.  Spermi- 
ducal gland  communicates  with  penis  by  a  narrow  tube. 

(4)  Hesperodrilus  pellucidus,  sp.  n. 

Dorsal  setae  do  not  commence  until  segment  iii.,  slender. 
Spermiducal  gland  only  separated  by  a  short  constriction 
from  penis. 

*  Arch,  f .  mikr.  Anat.  xxxi.  pi.  xxiii.  tig.  2  c. 
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XXIII. — Diagnosis  of  a  new  Species  of  the  Genus 
Lepidolemur.     By  Dr.  C.  I.  FOKSYTH  Major. 

Lepidolemur  leucopus^  sp.  n. 

Upperparta  chiefly  chinchilla-grey,  with  an  indistinct 
median  brownish  stripe,  stretching  from  the  region  of  the 
neck  to  the  root  of  the  tail,  in  the  proximity  of  which  it 
becomes  paler.  Head  above  brown-grey,  with  a  darker 
median  stripe ;  cheeks  and  chin  whitish.  The  ears  encircled 
by  a  broad  ring  of  whitisli  hair.  Neck,  shoulder,  and  upper 
parts  of  forearm  pale  rufous.  Breast  and  belly  greyish 
white;  inner  faces  of  fore  and  hind  limbs  and  neels  pure 
white.  Tail  greyish  with  rusty  tinge,  shorter  than  body 
(250:290  millim.j. 

Ears  large,  higher  than  broad,  membranous. 

Length  of  the  upper  molar  and  premolar  series  17*5  millim. 

Length  of  the  lower  molar  and  premolar  series  (iw.  3-p.  2) 
16  millim. 

Hab.  Fort  Dauphin  (S.E.  Madagascar). 

2ype  in  the  British  Museum. 

PROCEEDINGS  OF  LEARNED  SOCIETIES. 

GEOLOGICAL  SOCIETY. 

November  8, 1893.— W.  H.  Hudleston,  Esq.,  M.A.,  F.R.S., 
President,  in  the  Chair. 

The  following  communicatioii  was  read : — 

'  Notes  on  the  Occurrence  of  Mammoth-remains  in  the  Yukon 
District  of  Canada  and  in  Alaska.'  By  George  M.  Dawson,  C.M.G., 
LL.D.,  F.R.S.,  F.G.S. 

In  this  paper  various  recorded  occurrences  of  Mammoth- remains 
are  noted  and  discussed.  The  remains  are  abundant  in,  if  not 
strictly  confined  to,  the  limits  of  a  great  unglaciated  area  in  the 
North-western  part  of  the  North  American  continent ;  whilst  within 
the  area  which  was  covered  by  the  great  ice-mass  which  the 
Author  has  described  as  the  Cordilleran  glacier,  remains  of  the 
Mammoth  are  either  entirely  wanting  or  are  very  scarce.  At 
the  time  of  the  existence  of  the  Mammoth  the  North  American 
and  Asiatic  land  was  continuous;  for  an  elevation  of  the  land 
sufficient  to  enable  the  Mammoth  to  reach  those  islands  of  the 
Bering  Sea  where  these  bones  have  been  found  would  result  in  the 
obliteration  of  Bering  Straits. 

The  bones  occur,  along  the  northern  coast  of  Alaska,  in  a  layer  of 
day  resting  on  the  somewhat  impure  *'  ground-ice  formation '  which 
gives  indications  of  stratification;  and  above  the  clay  is  a  peaty 
layer.  The  Author  considers  this  'ground-ice'  was  formed  as  a 
deposit  when  more  continental  conditions  prevailed,  by  snow-fall  on 
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a  region  without  the  slopes  necessary  to  produce  moving  glaciers. 
The  Mammoth  may  be  supposed  to  have  passed  between  Asia  and 
America  at  this  time.  At  a  later  date,  when  Bering  Straits  were 
opened  and  the  perennial  accumulation  of  snow  ceased  on  the  low- 
lands, the  clay  was  probably  carried  down  from  the  highlands 
and  deposited  during  the  overflow  of  rivers.  Over  this  land  the 
Mammoth  roamed,  and  wherever  local  areas  of  decay  of  ice  arose 
bogs  would  be  produced  which  served  as  veritable  sink-traps.  The 
Author  considers  it  probable  that  the  accumulation  of  '  ground-ice ' 
was  coincident  with  the  second  (and  latest)  epoch  of  maximum 
glaciatiou,  which  was  followed  by  an  important  subsidence  in 
British  Columbia. 

December  6,  1893.— W.  H.  Hudleston,  Esq.,  M.A.,  F.R.S., 
President,  in  the  Chair. 

The  following  communication  was  read : — 

'  On  a  Variety  df  Ammonites  (SUphanoceras)  suharmatus,  Young, 
from  the  Upper  Lias  of  Whitby.'  By  Horace  W.  Monckton,  Esq., 
r.L.S.,  F.G.S. 

The  Author  describes  an  ammonite  found  by  himself  in  1874 
near  Sandsend,  3  miles  north-west  of  Whitby.  He  thinks  it  was 
not  actually  in  situ,  but  lying  with  a  number  of  nodules  on  the 
floor  of  an  old  alum-pit,  although  he  has  no  doubt  that  it  is  from 
the  Alum  Shale  of  the  ITpi)er  Lias.  A  peculiar  arrangement  of  the 
costa3  as  they  cross  the  siphonal  area  distinguishes  the  specimen 
from  other  Whitby  ammonites  known  to  the  Author.  It  bears  a 
strong  resemblance  to  a  shell  figured  as  A,  subarmatus  by  D'Orbigny, 
'  Terr.  Jurass.,'  pi.  Ixxvii.,  but  is  unlike  the  figures  of  that  species 
given  by  other  authors. 


MISCELLANEOUS. 

On  the  Jaws  of  Hirudinea.     By  Jac.  M.  Croockbwit. 

Hayceaft's  discovery  of  a  substance  in  the  head  of  ffirudo  medi- 
cinalis^  which  is  able  to  prevent  the  coagulation  of  the  blood,  has 
had  the  effect  of  directing  attention  afresh  to  the  jaws  and  to  the 
80-callod  salivary'  glands  of  leeches. 

I  now  venture  to  make  a  provisional  communication  of  certain 
details  of  the  results  which  I  have  obtained  with  reference  to  these 
organs  in  studying  Hirudo  medicinalis  and  Aulastomum  gulo. 

It  is  well  known  that  in  the  head  of  Hirudo  there  is  found  a  very 
large  number  of  unicellular  glands,  the  excretory  ducts  of  which, 
in  the  shape  of  long,  narrow,  undulating  tubes,  partly  run  between 
the  epithelial  cells  of  the  phar}Tix,  and  partly  open  on  the  free  edges 
of  the  jaws.  In  Aulasiomum  the  number  of  the  glands  is  much 
smaller,  and  in  this  animal  they  open,  if  not  exclusively,  at  any  rate 
almost  all  upon  the  edges  of  the  jaws.     ITie  secretion  contains  a 
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great  multitude  of  small  granules,  which  take  a  deep  stain  from 
haematoxylin,  in  consequence  of  which  glands  and  excretory  ducts 
are  easily  recognizahle  in  preparations  which  are  treated  in  this 
manner. 

In  Birudo  as  well  as  in  AulcMtomum  the  orifices  of  the  glands 
which  open  upon  the  jaws  are  found  between  the  teeth. 

The  teeth  have  somewhat  the  shape  of  a  y\,  the  apex  of  which  is 
directed  towards  the  surface.  They  may  be  readily  isolated  by 
means  of  liquor  potasssB.  In  Aulastoinwn  they  are  larger,  and,  as  is 
well  known,  much  fewer  in  number  than  in  Birudo,  The  teeth  at 
the  lower  end  of  the  arch  of  the  jaw  are  not  so  well  developed  as 
those  in  the  middle.  Nevertheless  the  two  somewhat  stout  processes, 
which  are  direct^ed  away  from  the  pharynx,  are  wanting,  so  that 
the  teeth  are  here  represented  by  small  conical  structures.  The  teeth 
are  entirely  enclosed  by  the  cuticle. 

The  clearest  idea  of  these  structures  is  afforded  by  serial  sections 
through  the  jaws. 

The  leech  is  killed  by  being  thrown  into  alcohol.  The  jaws  are 
then  dissected  out,  placed  in  alcohol  containing  picric  acid,  for  the 
purpose  of  decalcifying  the  teeth  and,  after  suitable  preparation, 
embedded  in  paraffin.  In  the  case  of  Birudo  it  is  then  not  difficult 
to  divide  the  jaw  into  series  of  sections  perpendicular  to  the  plane 
of  the  jaw  and  perpendicular  to  its  base.  This  may  also  be  success- 
fully carried  out  in  the  case  of  Aulasiomum^  although  here,  on 
account  of  the  small  size  of  the  object,  it  is  not  so  easy  to  hit  upon 
the  direction  desired  for  the  section  when  the  jaw  is  enclosed  in 
paraffin. 

The  terminal  sections  of  the  series  do  not  show  the  details  clearly. 
The  section  here  passes  obliquely  through  teeth  and  cuticle.  At  the 
level  of  the  apex  of  the  jaw,  however,  the  transverse  sections  exhibit 
the  condition  of  the  teeth  and  cuticle  distioctly.  The  cuticle,  which 
dothes  the  epithelium  of  the  jaw,  increases  greatly  in  thickness 
on  the  anterior  and  posterior  surface  of  the  jaw,  so  soon  as  it  reaches 
the  free  margin,  and  runs  out  in  a  sharp  edge  towards  the  pharyngeal 
cavity.  Between  the  cuticle  of  the  anterior  and  that  of  the  posterior 
surface  a  cleft-shaped  space  is  left,  and  in  this  space  the  excretory 
ducts  of  the  glands  open.  Each  time  that  a  tooth  is  encx)untered, 
however,  we  find  that  this  space  is  closed.  The  decalcified  teeth 
stain  well  with  haematoxylin,  while  the  cuticle  remains  free  from 
this  colouring-matter.  Consequently  in  the  sections  everj'  part  of  a 
tooth  may  be  clearly  distinguished  from  the  cuticle.  The  tips  of 
the  teeth  do  not  project  beyond  the  free  edge  of  the  cuticle. 

If  an  entire  jaw,  which  is  best  not  stained,  be  made  transparent 
by  means  of  oil  of  cloves,  and  then  mounted  in  Canada  balsam  with 
the  free  edge  uppermost  and  a  suitably  supj  orted  cover-slip  placed 
over  it,  the  sharp  edges  of  the  cuticle  of  the  anterior  and  posterior 
surfaces  of  the  jaw  can  be  observed  quite  distinctly  as  two  fine  lines. 
The  slit  which  is  left  between  them  is  found  to  be  open  and  closed 
by  a  tooth  in  regular  alternation. 

The  teeth  are  consequently  to  be  regarded  as  an  apparatus  for  the 
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support  of  the  cutting  cuticle.  So  soon  as  a  wound  is  made  by  the 
jaw,  it  is  impregnated  by  the  secretion  which  streams  out  between 
the  teeth,  whereby  in  the  vessels  which  are  bitten  into  not  only  the 
coagulation  of  the  blood,  but  also  the  conglutination  of  the  vascular 
membranes  (Blutplattchen)  is  prevented — at  least  in  the  caae  of 
Hirudo  medicinalis. 

I  have  not  succeeded  in  demonstrating  an  anti-coagulating  effect 
in  the  case  of  the  extract  from  heads  of  Aulastomum  hardened  in 
alcohol.  I  have  been  able  to  convince  myself  that  Aulastomum  is 
able  to  inflict  a  skin- wound  upon  frogs  and  to  suck  blood ;  subse- 
quent bleeding  from  the  wound,  however,  I  have  not  found.  So  far 
as  I  have  seen,  Aul<t8tomum  wounds  the  skin  of  only  such  frogs  as 
are  badly  nourished  and  do  not  defend  themselves  vigorously,  and 
then  only  on  the  toes  of  the  posterior  extremities.  In  the  CAse  of 
dead  frogs,  Aalmtomum  also  fixes  itself  and  sucks  in  the  oral  cavity, 
the  pharynx,  and  deep  in  the  throat. 

I  hope  shortly  to  be  able  to  publish  a  more  detailed  account  of 
my  results. — ZoologiscTierAnzeigeryXYi,  Jahrg.,  no.  433,  November  13, 
1893,  pp.  427-429. 

Utrecht,  October  1893. 

Schneider* s  Pore  and  the  (Esophageal  Glands  of  Nematodes, 
By  Prof.  Otto  Hamann,  of  Gottingeu. 

Since  the  investigations  of  Schn  ider  the  oesophagus  and  its 
glands  in  parasitic  Nematodes  have  not  been  subjected  to  a  renewed 
and  more  minute  examination,  and  the  subject  was  lefb  with  the 
brief  allusion  to  a  capilliform  canal,  which  this  investigator  had 
observed  in  the  oesophagus  oiAscaris  megalocephala.  In  his  '  Mono- 
graphic der  Nematoden '  (pp.  191  &  192)  in  dealing  with  this  species 
Schneider  alludes  to  a  canal,  which  is  stated  to  open  on  the  dorsal 
side  of  the  internal  oesophageal  wall  and  which  could  be  traced  for 
a  short  distance.  Whether  this  canal  extends  deeper  into  the  sub- 
stance of  the  oesophagus  is  a  question  which  he  leaves  undecided. 
Up  to  the  present  I  have  discovered  the  pore  with  its  canal  in  a 
large  number  of  Adriatic  AscaridsD  and  Strongylidae,  and  in  Lecano- 
cephaliis.  1  propose  to  give  a  short  description  of  it  as  found  in  the 
latter  form.  Schneider's  pore  is  situated  a  short  distance  below  the 
lips  on  the  dorsal  side  of  the  internal  wall  of  the  oesophagus,  and 
constitutes  a  communication  between  the  oesophageal  lumen  and  an 
organ  which  lies  in  the  oesophageal  wall.  The  pore  leads  into  a 
capilliform,  membranous,  hyaline  canal,  which  at  first  runs  at  right 
angles,  and  then  bends  round  and  passes  bai'.kwards  parallel  to  the 
longitudinal  axis  of  the  oesophagus.  The  canal  is  surrounded  by  a 
granular  substance,  which  offers  a  marked  contrast  to  the  basal 
substance  of  the  oesophagus.  It  never  lies  free,  but  even  at  its 
hinder  end,  where  it  has  become  more  and  more  slender,  the  canal 
is  enclosed  in  this  substance.  It  can  be  followed  throughout  the 
entire  length  of  the  oesophagus  almost  as  far  as  the  sphincter  appa- 
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ratns,  which  is  present  in  all  Nematodes  and  divides  the  oesophagus 
from  the  mesenteron.  At  the  end  of  this  organ  stellate  cells  are 
found,  which  probahly  have  an  excretory  function. 

In  AscaridsB  and  Lecanocephalus  a  csecum  is  described,  which  is 
said  to  project  backwards  at  the  point  where  the  oesophagus  passes 
into  the  mesenteron,  while  a  diverticulum  of  the  intestine  extends 
forwards.  As  is  shown  by  transverse  sections,  the  structure  in 
question  is  not  a  caecum,  but  a  solid  organ,  which  represents  a  pro- 
jection of  the  oesophageal  wall  on  the  ventral  side.  A  cavity  open- 
ing into  the  lumen  of  the  oesophagus  is  not  found  in  its  centre. 
With  reference  to  the  complicated  structure  of  this  organ,  I  will  here 
only  make  the  following  observations.  This  gland,  for  such  it 
undoubtedly  is,  is  composed  of  ceils,  which  are  traversed  by  a 
capiUiform  intracellular  tubule.  In  transverse  sections  the  gland 
exhibits  a  biscuit-shaped  figure,  and  is  divided  into  two  halves  by 
a  central  septum.  In  each  half  lie  the  perforated  cells  already 
mentioned,  so  that  consequently  two  delicate  tubules  are  present. 
Now  it  is  possible  to  follow  these  canals  and  observe  how  they  enter 
the  oesophageal  wall,  from  which,  as  I  remarked,  the  gland  is  a 
projection,  and  open  each  by  a  pore  into  the  lumen  of  the  oeso- 
phagus a  little  distance  above  the  point  where  the  gland  fuses  with 
the  oesophageal  wall.  The  excretor}-  organ  of  the  lateral  lines,  as  I 
have  already  described  it  in  Lecnnocephalus  in  a  previous  communi- 
cation, is  essentially  constructed  in  precisely  the  same  manner  as 
this  oesophageal  gland,  since  it  is  composed  of  a  number  of  perforated 
cells.     In  both  cases  the  canal  is  intracellular  in  position. 

K  we  take  the  position  of  the  oesophageal  gland  into  consider- 
ation, and  reflect  that  it  is  situated  near  the  commencement  of  the 
mesenteron,  and  is  suspended  in  the  coelome,  we  shall  find  no 
difficulty  in  assuming  that  this  organ  absorbs  excretory  products 
from  the  coelomic  fluid. 

In  the  parasitic  Nematodes,  moreover,  organs  are  found  lying  in 
the  coelome,  which  are  in  connexion  with  the  lateral  lines.  Lecano- 
eepTudus  possesses  several  peculiar  organs  measuring  4  mm.  in 
diameter,  which  are  distinguished  by  their  digitate  ramifications 
and  enclose  in  their  centre  a  disproportionately  large  nucleus.  The 
digitate  processes  bear  small  pyriform  structures,  which  attract 
attention  on  account  of  their  strongly  refractile  granular  substance 
and  give  rise  to  the  conjecture  that  they  may  be  homologous  with 
the  ciliate  organs.  A  ciliation,  however,  I  have  so  far  never 
succeeded  in  discovering.  These  organs,  which  are  in  connexion 
with  the  lateral  ridges  by  one  end,  are  undoubtedly  identical  with 
the  **  fasciculate  bodies "  ("  buschelformigen  Korpem  ")  alluded 
to  by  Leuckart,  Schneider,  and  others,  in  the  case  of  Ascaris  megalo- 
cephalay  and  situate  in  the  neighbourhood  of  the  excretory  pore. 
The  detailed  description  of  these  organs,  as  well  as  of  those  pre- 
viously referred  to,  will  be  given  in  a  monograph  of  the  genus 
Lecanocephalus  and  allied  forms  which  will  shortiy  appear. — 
Zoologischer  Arizeiger^  xvi.  Jahrg.,  no.  433,  November  13,  1893, 
pp.  432-434. 
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WJio  first  foMtid  Balanoglossus  ?     By  the  Rnv.  Canon 
Norman,  M.A.,  D.C.L.,  E.R.S.,  &c. 

I  find  that  with  respect  to  Cavolioi's  figure  I  have  lighted  on  a 
"  mare's  nest."  Professor  Jeffrey  Bell  has  consulted  that  author's 
posthumous  work,  and  tells  me  that  "  on  p.  296  there  is  a  descrip- 
tion of  Tav.  ii.  (marked  in  Atlas  ii.  and  xiv.)  thus :  *  fig.  1,  Fissofora 
hi/uga  .  .  .  .  gli  ovari  spiral!  rf ;  fig.  4,  ovario  spirali ; ' "  and  that "  at 
p.  342  the  species  is  stated  to  be  the  Agamolpsis  (sic)  Cavolinii  of 
Delle  Chiaje  "  *.  What  Cavolini  calls  the  "  ovario  spirali  " — which  I 
took  to  be  a  figure,  natural  size,  of  a  Balanoglossus — is,  in  fact 
(using  Hasckel's  terms),  the  greatly  magnified  pedicle,  cnidoband,  and 
terminal  filament  of  a  tentillum  of  a  Siphonophoridan.  I  have  con- 
sulted all  the  cliief  works  on  the  SiphonophoraB,  but  cannot  meet  with 
a  figure  which  represents  the  anterior  portion  of  a  tentillum  with 
such  a  collar  and  proboscis-like  outline  as  is  drawn  by  Cavolini ; 
the  figure  most  like  on  the  whole,  perhaps,  is  the  illustration  of  the 
tentiQum  of  Forskalia  tholoules,  Haeckel  (Report  '  Challenger ' 
Siphonophone,  1888,  pi.  x.  fig.  23),  or  that  of  Stephanomia  amphi- 
tridis,  Huxley  ('  Oceanic  Hydrozoa,'  1859,  pL  viii.  fig.  8),  where 
what  he  calls  the  "involucrum"  must,  I  conclude,  correspond  with 
the  collar-like  portion  of  Cavolini's  figure.  In  mistakingly  «upposing 
that  Cavolini's  figure  was  life-size  and  represented  a  Balanoghssus, 
the  chief  difficulty  in  the  way  of  identification  was  the  greatly 
produced  and  coiled  termination  ;  but  it  occurred  to  me  that  in  life 
this  part  might  be  capable  of  greater  elongation  than  had  been 
represented  in  figures,  and  that,  moreover,  the  old  author  might,  in 
this  respect,  have  drawn  somewhat  on  his  imagination.  It  is  worth 
any  one's  while  who  is  interested  in  Balanoglossus  to  look  at  this 
figure  of  Cavolini,  and  see  the  curious  resemblance  as  regards  the 
general  form  of  this  microscopic  organ  of  a  Siphonophoridan  and 
the  facies  of  a  Balanoglossus, 

Bummoor  Rectory, 
Jan.  6, 1894. 

♦  On  pi.  clxxxi.  of  Chiaje,  Anim.  invert.  Sicil.  cit.,  are  figures  taken 
from  Cavolini's  figs.,  though  not  exact  reproductions,  fig.  4  (fig.  6  Chiaje) 
especially  being  much  reduced  in  size,  and  thus  not  so  much  simulating 
Balanogmms.  I  do  not  see  any  reference  to  these  figures  in  the  text. 
On  the  plate,  fig.  3  (fig,  1,'Cavoiini)  is  called  Physsophora  hijtiga ;  figs.  4-6 
are  not  referred  to.  I  may  add  that  there  is  uo  reference  in  ilaeckel's 
Bibliography  or  List  of  known  Siphonojjhorse  (Report  'Challenger' 
Siphon ophoMB)  either  to  Cavolini  or  Chiaje's  Sicilian  work,  nor  is  the 
name  referred  to  in  Carus,  Faun.  Prod.  Medit. 
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XXIV. — On  a  Bifid  Earthworm  (Lumbricus  terrestris).  By 
Henry  C.  Williamson,  M.A.,  B.Sc.,  St.  Andrews 
Marine  Laboratory. 

[Plate  X.] 

The  Lumbricus  described  below  belongs  to  Mr.  Thomson 
Blackford,  and  was  handed  to  me  by  Professor  Mcintosh, 
to  whom  it  had  been  courteously  sent  by  Dr.  Fulton,  Superin- 
tendent of  Scientific  Investigations  of  the  Fishery  Board  for 
Scotland. 

The  specimen  is  an  earthworm  in  which  the  posterior  half 
of  the  body  is  double.  Each  of  the  posterior  portions  has  an 
anus.  The  recorded  cases  of  bifurcation  in  the  species  of 
Lumbricus  are  few  in  number ;  and  while  that  abnormality 
has  been  noticed  not  unfrequently  in  Polychseta^  still  compa- 
rativeljr  few  have  been  described.  Professor  E.  A.  Andrews, 
of  Baltimore,  U.S.A.,  published  a  list  of  the  references  made 
by  different  authors  to  bifurcation  in  Annelids  in  *  Nature,' 
vol.  xlvii.  no.  1214,  Feb.  2nd,  1893.  Mr.  Robertson,  of 
Oxford,  gave  the  following  description  of  a  double  earthworm 
in  the  *  Quarterly  Microscopical  Journal,'  vol.  vii.  1867 : — 

^^  The  rings  of  the  body  presented  the  usual  appearance 
from  the  first  to  the  eighty-fifth,  where  the  body  divided  into 
two  symmetrical  halves,  each  of  which  presented  the  usual 
appearance  of  the  terminal  part  of  an  ordinary  worm  [PI.  X. 
figs.  8  and  9].    Each  of  these  lateral  appendages  commenced 
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by^  distinct  and  separate  rings  applied  to  the  eighty-fifth  [in 
this  respect  it  differs  from  the  earthworm  which  is  the  subject 
of  this  article],  and  not  by  its  bifurcation  into  two  parts.  A 
small  triangular  membranous  space  was  thus  left  on  the 
dorsal  and  ventral  surfaces,  between  the  junction  of  the 
three  rings.  It  was  found  that  the  large  vessels,  the  diges- 
tive tract,  and  nerve-cord  divided  at  the  eighty-fifth  ring, 
and  were  symmetrically  arranged  in  each  of  the  lateral  ap- 
pendages. The  generative  organs  were  fully  developed  and 
quite  normal." 

Two  abnormal  earthworms  are  recorded  by  Professor  F. 
Jeftey  Bell  in  the  Ann.  &  Mag.  Nat.  Hist.  1885,  vol.  xvi. 
pp.  475-477.  "  In  the  first  specimen  the  left  hind  branch  was 
shorter  than  the  right.  Though  the  left  branch  looked  like  a 
bud  it  was  not  realhr  so,  since  as  time  wore  on  the  difference  in 
size  increased,  and  the  left  then  was  not  only  much  the 
smaller,  but  also  much  the  less  active.  There  were  at  first 
no  signs  of  a  clitellum,  but  after  two  months  there  were 
apparent  indications  of  a  clitellum.  A  short  time  after  that 
date  it  lost  its  tails,  and  soon  after  was  found  dead. 

^^  1.  It  makes  it  quite  certain  that,  like  lizards  with  their 
tails,  earthworms  may  reproduce  bilaterally  what  is  ordinarily 
only  produced  terminally.  But  this  is  only  another  way  of 
saying  that  earthworms  are  subject  to  a  well-known  and 
widely  difiused  law. 

"  2.  The  fact  that  the  clitellum  only  became  apparent  a 
few  days  before  the  loss  of  the  hinder  end  is  positive ;  but 
the  events  may  or  may  not  have  any  relation  to  one  another. 
If  they  have,  they  only  show  that  when  the  earthworm  is 
reproducing  parts  of  its  body  it  is,  j)ro  tantOy  comparable  to  a 
form  reproducing  itself  asexually,  a  phenomenon  which^  so 
high  in  the  scale  of  organization,  is,  we  know,  not  compatible 
or  contemporaneous  with  sexual  reproduction. 

"  The  second  specimen  belonged  to  the  species  Lumbricus 
foBtiduSyjjiA  was  aead  when  examined." 

In  *  The  American  Naturalist,'  vol.  xxvi.  no.  309,  1892,  a 
paper  on  "Bifurcated  Annelids,"  by  Professor  Andrews, 
appeared.  Prof.  Andrews  gives  five  instances  of  this  abnor- 
mality in  the  species  Lumbricits  terrestrts.  Two  of  these  are 
the  specimens  aescribed  bv  Robertson  and  Bell,  the  remaining 
three  having  been  recorded  by  Dr.  Horst,  Asa  Fitch,  and 
Dwight  Marsh.  Prof.  Andrews  in  this  article  says : — 
^^  Horst,  in  experimenting  upon  regeneration  of  lost  parts  in 
earthworms,  found  one,  100  millim.  long,  with  two  tails,  each 
25  millim.  long  and  quite  normally  formed.  This  was  alive 
when  observed.     Asa  Fitch  records  finding  in  his  garden  in 
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New  York  State  a  live  specimen  about  3  inches  lone  with 
the  posterior  end  divided  for  nearly  one  fourth  of  its  length. 
The  appendages  were  eoual,  but  each  only  about  two  thirds 
the  normal  thickness  of  the  body  anterior  to  them.  Each 
appendage  possessed  a  functional  anus.  The  left  appendage 
appears  as  a  continuation  of  the  body,  three  somites  serving 
to  form  a  gradual  transition  from  the  thicker  trunk  to  the 
thinner  appendage.  The  right  appendage  springs  from  the 
gaping  suture  between  the  trunk  and  the  first  of  the  three 
transitional  left  somites ;  where  the  origin  of  the  right  branch 
occurs  there  is  a  slight  constriction  not  represented  at  all 
upon  the  left  branch.  The  method  of  bifurcation  seems  thus 
similar  to  that  recorded  by  Robertson. 

'^  Dwight  Marsh  records  a  two-tailed  earthworm  found  in 
Wisconsin.  When  alive  both  tails  appear  of  equal  import- 
ance, but  in  alcohol  one  division  is  markedly  constricted  where 
it  joins  the  body  and  appears  as  a  mere  lateral  branch. 
Each  appendage  has  a  branch  of  the  intestine  and  of  the 
nerve*trunk,  as  well  as  functional  anus.  In  alcohol  the 
specimen  is  only  34  millim.  long,  the  tails  each  12  millim." 

Andrews  further  says  that  he  onljr  knows  "  of  about  twenty 
recorded  cases  of  Annelids  with  bifid  ends.  The  period  at 
which  these  monstrosities  arise  is  not  well  known,  whether 
they  were  formed  in  the  embrvo  or  were  formed  in  the 
matorer  period  of  the  individual's  existence.  Yet  there  is 
little  support  for  the  former  supposition,  while  for  the  latter 
we  have  in  two  cases  good  evidence  and  in  many  others  con- 
siderable presumption  towards  this  conclusion.  Granting  for 
the  present  that  these  monstrosities  have  arisen  in  late  life 
after  the  removal  of  parts  of  the  main  axis,  or  after  injuries, 
we  may  next  inauire  how  far  the  two  new  ends  are  of  equal 
value,  whether  the  two  new  parts  are  equal  in  origin  (as  in 
Robertson's  specimen),  or  whether  the  one  is  to  be  regarded 
as  a  subordinate  part  or  lateral  outgrowth  from  the  main 
trunk*" 

Dr.  Cori  *  describes  a  bifid  Lumbriculus  variegatus  which, 
in  the  mode  of  bifurcation,  agrees  to  some  extent  with  the 
Lumbricus  here  described.  In  the  LumbriciduSj  however, 
each  of  the  three  nerve-cords  of  the  trunk — ^the  left,  median, 
and  right — gives  rise  to  two  nerves  which  become  the  corre- 
sponding nerves  in  the  two  appendages. 

The  Lumbricua  described  in  this  article  had  the  posterior 
portion  of  the  body  doubled.      The   two   appendages   had 

•  Sonderabdruck  aos  *  Lotus,'  1894,  Neue  Folge,  Bd.  xiv.  p.  1-6, 
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each  an  anus,  and  to  all  appearances  were  exactly  similar. 
The  trunk  and  appendages  were  of  nearly  equal  diameter 
(PL  X.  fig.  1).  6ell  does  not  say  whether  the  specimen 
described  by  him  had  two  ani  or  not.     The  right-hand  ap- 

fenda^e  was  perhaps  a  shade  less  in  diameter  than  the  left, 
n  this  respect  this  specimen  difiers  from  that  described 
by  Fitch,  in  which  the  posterior  appendages  were  of  the 
same  thickness,  but  of  less  diameter  than  the  anterior 
portion.  It  differs  also  from  that  described  by  Robertson 
(fig.  8),  which  appears  from  his  drawing  in  that  respect 
to  agree  with  Fitch's  specimen.  When  the  worm  was 
placed  with  the  dorsum  upwards  (fig.  1)  it  was  found  that  the 
anterior  part  marked  AD,  stretching  from  the  prostomium  to 
the  fifty-fourth  segment,  where  the  bifurcation  commenced, 
was  1-]^^  inch  long,  the  left  appendage,  DB,  lf|  inch  long,  and 
the  rieht  appendage,  D'C,  1^  inch  long.  In  the  portion 
AD  there  were  64  annuli,  in  DB  122  annuli,  and  m  D^C 
109  annuli.  The  specimen  when  examined  was  in  spirit  and 
to  some  extent  contracted.  The  dorsal  line  was  visible 
in  the  anterior  portion,  in  which  it  could  be  traced  up 
as  far  as  the  nineteenth  segment.  It  ran  in  a  perfectly 
continuous  line  down  the  trunk  and  the  left  appendage 
to  the  anus  (fig.  1).  No  trace  of  it  could  be  maoe  out  in 
the  right  appendage.  This  is  the  first  important  difference 
between  the  two  appendages,  and  leads  one  to  suppose 
that  the  trunk  and  tne  left  appendage  form  the  complete 
worm,  and  that  the  right  appendage,  in  which  there  is  no 
trace  of  the  dorsal  line,  is  tne  extra  portion.  Fitch  was 
led  to  the  same  conclusion  in  his  specimen. 

On  examining  the  junction  of  the  three  parts  it  was  seen 
that  the  right  appendage  D^C  arose  from  the  right  lateral 
portion  of  the  fifty- fourth  segment  (fig.  2).  The  origin  of 
this  appendage  differs  from  that  of  the  corresponding  one  in 
Robertson's  specimen  (fig.  8),  neither  does  it  occur  by  the 
bifurcation  of  the  fifty-fourth  segment.  At  its  junction  with 
the  fifty-fourth  segment  the  right  appendage  is  constricted.  A 
similar  constriction  was  noticed  in  the  right  appendage  of 
Fitch's  specimen  and  also  in  one  of  the  appendages  of  the 
earthworm  recorded  by  Marsh.  On  dissection  it  was  found 
that  the  dorsal  blood-vessel  was  bifurcated^  as  also  were  the 
gut  (fig*  3),  the  supra-neural  vessel  (fig.  5),  and  the  nerve- 
cord  (tig.  4).  The  typical  double  nerve-cord  was  present  in 
the  anterior  and  both  posterior  portions.  There  was  no 
appreciable  difference  in  diameter  between  the  two  posterior 
portions  of  the  dorsal  blood-vessel ;  the  intestine  in  the  ri^ht 
appendage  was,  however,  a  little  less  in  diameter  than  that 
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in  the  left.  The  lyphlosole  was  present  in  both  appendages, 
as  well  as  in  the  trunk.  The  gnt  was  emptj  at  the  janction, 
which  was  the  only  spot  at  which  it  was  opened.  The 
double  nerve-cord  in  the  right  was  of  less  diameter  than 
that  in  the  left  appendage.  No  difference  was  noticed  in 
the  thickness  of  tlie  two  posterior  portions  of  the  supra- 
neural  vessel.  The  constriction  that  was  noticed  externally 
on  the  right  appendage  at  its  junction  with  the  body  of  the 
worm  was  not  aistinctly  made  out  on  the  intestine  of  the 
same  at  its  junction  with  the  main  alimentary  tract  formed 
by  that  of  the  trunk  and  left  appendage.  Two  rows  of 
nephridia  were  made  out  on  each  of  the  appendages,  no 
difference  being  found  between  any  of  them. 

The  structure  of  the  blood-vessels  and  gut  gave  no  indica- 
tion as  to  which  appendage  might  have  been  secondarily 
formed. 

As  regards  the  nervous  system,  there  is  a  normal  double 
cord  in  the  trunk  (fig.  4).  The  left  cord  (a)  is  continuous 
with  that  of  the  left  appendage  («),  and  in  a  similar  manner 
the  right  cord  (i)  forms  the  outer  cord  of  the  right  appendage 
(/).  The  inner  cords  of  each  appendage  (d  and  e)  are  con- 
fluent at  the  bifurcation  and  have  no  connexion  with  the  cords 
of  the  trunk. 

The  vesiculcB  seminahsj  the  only  portions  of  the  reproduc- 
tive organs  present,  were  poorly  developed.  Three  only  of 
these  were  found,  where  normally  there  should  be  four  pairs ; 
one  {v8iy  fig.  6),  which  was  very  small,  on  the  left  side  of 
the  tenth  segment,  and  one  on  each  side  (v*,  and  vs^y  fig.  6) 
of  the  twelfth  segment  Of  the  latter  the  left-hand  one 
(v«j)  was  much  the  larger.  The  fact  that  on  the  right  side 
of  the  body  the  vesiculaa  seminales  were  practically  un« 
developed  gives  ground  for  the  supposition  that  the  right 
appenoage  is  the  result  of  asexual  reproduction.  There  is  an 
entire  absence  of  any  clitellum ;  in  this  respect  the  specimen 
resembles  that  described  by  Bell.  Robertson  found  in  the 
worm  described  by  him  that  the  reproductive  organs  were 
well  developed  and  normal.  It  would  thus  appear  probable 
that  asexual  reproduction  does  not  account  for  all  cases  of 
bifurcation  in  earthworms. 

The  method  of  bifurcation  in  this  earthworm  differs  from 
that  in  the  specimens  recorded  by  Robertson  and  Fitch. 
As  already  mentioned,  in  Robertson's  specimen  each  of  the 
lateral  appendages  commenced  by  distinct  and  separate  rings 
applied  to  the  eighty-fifth  segment.  In  the  worm  described 
by  Fitch  the  right  appendage  arose  from  the  gaping  suture 
between  the  trunk  and  the  first  of  the  three  transitional  left 
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fiomites  which  are  interposed  between .  the  trunk  and  its 
thin  connexion.  This  specimen  (Fitch's)  differs  from  the 
one  described  here  in  that  in  the  latter  the  left  appendage  is 
of  the  same  diameter  as  the  trunk,  and  the  right  appendage 
arises  from  the  fifty-fourth  segment,  not  from  the  suture 
between  two  segments.  Fitch  considered  that  in  his 
specimen  the  left  appendage  was  the  continuation  of  the 
trunk,  and  this  appears  to  be  the  case  in  the  Lumbricua  here 
described.  The  right  appendage  arises  from  the  right  side  of 
the  fifty-fourth  segment  (fig.  2).  Segment  64  differs  very- 
much  from  the  other  segments  both  in  shape  and  size.  It  is 
triangular  in  shape,  the  base  being  represented  by  the  right 
side,  where  the  right  appendage  joins  the  segment  (fig.  2). 
The  somite  is  of  normal  length  on  the  left  side,  but  on  the 
right  it  has  grown  antero-posteriorly  and  is  very  much 
longer.  The  increase  in  length  on  the  right  side  has  caused 
the  left  appendage  to  be  pushed  to  the  left,  so  that  the 
anterior  ana  left  posterior  portions  are  not  in  the  same  straight 
line  as  they  probably  ougot  to  be. 

At  what  time  in  the  life  of  the  worm  the  extra  tail  was 
developed  it  is  very  diflicult  to  tell.  If  it  originated  in  the 
embryo  we  should  expect  that  the  two  tails  would  be  similar 
in  every  respect.  They  are  not,  however,  identically  equal. 
The  mode  of  connexion  between  the  trunk  and  the  riffht 
appendage  differs  from  that  of  the  trunk  and  the  left 
appendage.  The  right-hand  appendage,  moreover,  is  con- 
stricted at  its  junction  with  the  anterior  portion,  while  the 
left  is  not  so.  The  dorsal  line  is  not  present  in  the  right 
appendage.  It  is  diflicult  to  imagine  how  such  an  abnor- 
mality could  have  originated  in  the  embryo.  In  such  a  case 
a  division  of  each  of  the  mesoblasts,  neuroblasts,  nephridio- 
blasts,  &c.  must  have  been  effected.  It  might  appear 
possible  that  the  two  appendages  had  been  formed  bv  a 
median  vertical  longitudinal  fission  of  the  original  worm.  The 
division  may  be  supposed  to  have  extended  from  the  anus 
forward  to  about  the  middle  of  the  body  dividing  the  gut, 
vessels,  &c.  equally  and  passing  between  the  two  nerve-cords. 
But  the  completeness  of  every  organ  in  each  appendage  does 
not  countenance  that  supposition ;  but,  assuming  that  such  a 
fission  had  taken  place,  it  might  probably  have  been  going 
on  at  the  time  of  the  death  of  the  earthworm.  In  this  case 
there  would  have  been  at  the  fork  a  mass  of  embryonic  cells, 
by  their  division  giving  rise  to  the  left  wall  of  the  gut  in 
the  right  appendage  and  the  right  wall  of  the  gut  in  the  left 
appendaffe,  and  similarly  with  the  blood-vessels,  nerves,  and 
body-walls.      The  outer  gut-walls  of  the  two  appendages 
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would  in  that  case  be  the  right  and  left  walls  of  the  original 
intestine.  Two  new  rows  of  nephridia  would  be  produced, 
one  on  the  inner  side  of  each  appendage.  The  secondarily 
formed  organs  would  probably  differ  slightly  in  structure 
from  the  corresponding  original  organs.  No  difference  was 
noticed  between  the  nephridia  of  one  row  and  the  nephridia 
of  any  of  the  other  three  rows  in  the  appendages.  Again, 
it  would  naturally  be  expected  that  the  appendages  would 
be  ^rmmetrically  joined  to  the  anterior  trunk.  This, 
however,  is  not  the  case.  Lastly,  the  dorsal  line,  which 
is  absent  in  the  right  appendage,  would  probably  have 
been  present  in  both  appendages  had  this  been  a  case  of 
median  fission.  If  the  fission  were  supposed  to  have  taken 
place  a  little  to  one  side  of  the  median  hue  greater  difficulties 
would  be  encountered.  This  is,  then,  apparently  a  case  of 
budding,  not  of  bifurcation.  The  right-hand  appendage  is  a 
bud  of  segment  54,  probably  formed  subsequently  to  the 
complete  development  of  the  original  worm.  The  orieinal 
worm  is  represented  by  ADB  (fig.  1),  and  the  right-hand 
appendage  lyC  (fig.  1)  is  an  outgrowth  from  the  rieht 
side  of  the  somite  and  awav  from  the  middle  line.  The 
growth  in  diameter  of  the  bud  has  caused  the  increase  in  size 
of  the  right  side  of  the  somite. 

The  third  view  is  that  the  bifurcation  may  be  the  result  of 
lateral  budding.  In  many  annelids  longitudinal  budding  is 
common,  and  in  the  Syllid®  lateral  budding  also  regularly 
takes  place.  These  buds  give  rise  to  new  individuals.  It  is 
impossible  to  tell  whether  the  bud  under  consideration  might 
have  given  rise  to  a  new  individual,  or  whether,  like  the  bud 
described  by  Bell,  it  might  have  been  absorbed  if  the  Lum- 
hricus  had  lived.  Bell  does  not  mention  whether  or  not  the 
bud  was  provided  with  an  anus.  If  it  had  no  anus,  the  two 
buds  are  not  comparable.  Clapar&de  was  of  opinion  that  the 
budding  in  a  Serpula  examined  by  him  might  have  been 
caused  by  a  lesion,  and  M'Intosh,  in  reference  to  Syllts 
ramosa^  considered  that  budding  may  take  place  at  any  point 
in  consequence  of  lesion  at  that  point.  If  it  is  taken  for 
granted  that  at  one  time  this  earthworm  existed  in  a  normal 
condition,  viz.  that  the  anterior  trunk  and  the  left  appendage 
made  up  the  normal  LumhricuSy  and  that  the  right  appendage 
was  developed  some  time  after,  the  origin  of  the  right-hand 
appendage  might  be  explained  thus : — Assuming  that  seg- 
ment 54  had  in  some  manner  been  cut  or  pierced  (the  wound 
extending  into  the  interior  of  the  intestine),  some  of  the 
earth  passing  through  the  intestine  during  the  process  of 
alimentation  may  have  been  diverted  through  this  opening 
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by  the  resistance  offered  by  the  earth  in  the  posterior 
portion  of  the  intestine,  that  is,  the  portion  of  the  intestine 
lying  between  the  opening  and  the  anus.  The  cells  sur- 
rounding the  wound  would  become  active,  and  a  healinff  process 
would  be  set  up.  It  is  probable  that  the  earth  would  tend  to 
find  its  way  through  this  opening  in  preference  to  passing 
through  the  rest  of  the  intestine,  and  so  the  wound  would 
not  readily  be  closed.  From  the  continued  activity  of  the 
cells  in  the  attempt  to  heal  the  wound,  a  process  would 
gradually  be  formed.  The  main  mass  of  the  earth  would 
probably  continue  to  pass  through  this  opening  until  the  pro- 
cess became  almost  as  long  as  the  portion  of  the  body 
between  the  point  of  lesion  and  the  original  anus,  that  is,  until 
an  equal  resistance  was  offered  at  the  fork  to  the  passage  of 
the  earth  along  both  branches  of  the  intestine.  The  quantity 
of  earth  would  then  be  equally  divided  between  the  two  ap- 
pendages, half  of  it  passing  along  each.  From  the  fact  that 
the  right-hand  appendage  is  the  shorter  of  the  two,  it  might  be 
supposed  that  a  greater  proportion  of  the  earth  would  still  pass 
along  it,  owing  to  its  offering  less  resistance ;  but  the  greater 
length  of  the  left  appendage  is  compensated  by  the  fact  that 
its  inclination  to  the  trunk  is  less  than  the  inclination  of  the 
new  appendage  to  the  same.  The  new  appendage  having 
now  much  less  work  to  do  than  previously,  the  active  cells 
at  its  posterior  end  would  be  enabled  to  narrow  the  opening 
and  form  an  anus. 

I^one  of  the  explanations  offered  above  are  really  satis- 
factory. It  is  probable  that  this  earthworm  existed  as  a 
normal  Lumbricus^  before  the  right-hand  appendage  was  deve- 
loped. The  cause  of  the  budding  must  be  left  undecided. 
Tnere  is  doubtless  some  connexion  between  the  fact  that  the 
reproductive  organs  are  so  undeveloped  and  the  presence  of  the 
lateral  bud.  Whether  the  reproductive  organs  were  from  the 
first  undeveloped,  and  the  bud  represents  an  attempt  at 
asexual  reproauction,  or  the  reproductive  organs  atrophied  in 
later  life  owing  to  the  budding  process,  can  only  be  a  matter 
for  conjecture.  An  interestmg  question  suggests  itself. 
How  did  this  worm  manage  to  move  through  the  earth  ? 
It  was  alive  when  dug  up.  It  would  have  no  diflSculty  in 
moving  about  on  the  surface,  but  it  certainly  could  not  have 
readily  burrowed  in  the  ground.  It  therefore  probably  lived 
on  the  surface  or  amongst  soft  soil  and  decaying  vegetable- 
matter  close  to  the  surface. 

My  best  thanks  are  due  to  Professor  M'Intosh,  Dr.  Fulton 
of  Jlidinburgh,  and  Mr.  A.  T.  Masterman,  B.A.  Cantab., 
University  of  St.  Andrews,  for  valuable  assistance  and  advice. 
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EXPLANATION  OF  PLATE  X. 

Fiff,  1.  Bifid  earthwomiy  natural  aie,  in  spirit. 

Fw.  2.  Enlarged  drawing  of  segments  54  &c,,  showing  the  Ufuication. 

JFy.  8  shows  the  bifid  condition  of  the  dorsal  yessel  and  gut. 

Fig,  4  Drawinff  showing  the  relation  of  the  nerve-cords  in  the  two 

annenoages  and  anterior  trunk  to  each  other. 
Ftp,  6,  Bina  supraneural  vessel  lying  above  the  nerve-cords. 
Fip,  6.  Drawing  showing  position  of  the  vesiculte  seminales. 
F\g,  7  shows  bifid  nature  of  dorsal  vessel,  gut,  supraneural  vessel,  and 

nerve-cord.    The  gut  has  been  drawn  to  one  side  to  expose  the 

nerve-cord. 
Figs,  8  &  9.  Copies  of  Robertson's  drawings  of  earthworm  described  by 

him. 

Explanation  of  letters  used, 

a.  Left    nerve-cord     in    anterior  at.  Anterior  trunk. 

trunk.  dv.  Dorsal  vessel. 

b.  Right   nerve-cord   in   anterior  g.  Gut. 

trunk.  h.  Heart. 

c  Left   nerve-cord    in  left   ap-  la.  Left  appendage, 

pendage.  nc  Nerve-cord. 

d.  Right  nerve-cord   in  left   ap-  ra.  Right  appendage. 

pendage.  ^  s.  Septum. 

e.  Left   nerve-cord  in   right  ap-  sn.  Supraneural  vessel. 

pendage.  vs,  Vesicula  seminalis. 

/.  Right  nerve-cord  in  right  ap- 
pendage. 


XXV, — Natural  History  Notes  from  H.M.  Indian  Marine 
Survey  Steamer  *  Investigatory  Commander  R.  F.  Hoskyn^ 
R.N.J  commanding. — Series  II.,  No.  1.  On  the  Results  of 
Deep-sea  Dredging  during  the  Season  1890-91  {continued). 
By  A.  Alcogk,  M.B.,  Surgeon-Captain  LM.S.,  Superin- 
tendent of  the  Indian  Museum. 

[Continued  from  vol.  zi.  p.  172.] 

Op  the  species  to  be  described  in  the  sequel  some  have 
already  been  figured  in  the  "  Illustrations  of  the  Zoology  of 
H,M.  LM.S.  *  Investigator,'  Crustaceans,"  part  i.,  published 
in  1892,  and  some  in  part  ii.  of  the  same  publication,  T?hich 
I  hope  will  be  issued  early  this  year.  AU  the  new  species 
not  jet  figured  will,  I  hope,  appear  in  part  iii.  of  the  *  Illus- 
trations,' which  is  now  in  preparation  and  may  be  expected 
early  next  year  (1895). 
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Family  NematocareinidaB. 
Nematocabcinus,  a.  Milne-Edwards, 

58,  Nematocarcintis  gracilis j  Spence  Bate. 

Nematocardnus  ^adUs,  Spence  Bate,  *  Chalienger '  Macrun^  p.  815, 
pi.  cxxxii.  fig.  8. 

Several  specimens  from  Station  120,  240  to  276  fathoms. 

5&.  Nematocardnua  paucidentatusy  Spence  Bate. 

Nematocarcmus  paucidentatus,  Spence  Bate,  'Challenger'  Macrura, 
p.  816,  pi.  cxxxii.  fig.  9. 

Two  ovifferous  females  from  Station  115,  188  to  220 
fathoms.  The  colour  in  life  was  pink,  the  eggs  being  light 
blue. 

60.  Nematocarcinns  tenuirostriSy  Spence  Bate. 

Nematocaromus  tmuirostrit,  Spence  Bate,  *  Challenger  *  Macrura,  p.  817, 
pi.  xxxii.  fig.  10. 

A  larp  male  from  Station  112,  661  fathoms.  Colour  in 
life  bright  orange-pink. 

ASTACIDEA. 
Family  Homarida. 
Nephkops,  Leach. 

61.  Nephropa  andamanicitSy  Wood-Mason. 

Nephrops  andamanicus,  Wood-Mason,  Illustrations  of  the  Zoology  of 
H.M.  I.M.S.  *  Investigator/  Crustacea,  pi.  iv. 

The  integument,  though  thin,  is  strone  and  firm,  and 
dorsally  is  everywhere  on  the  body  finely  granular  and 
slightly  pubescent. 

The  carapace  measured  to  the  tip  of  the  rostrum  is  about 
half  an  eye-length  short  of  half  the  total  length,  the  rostrum 
measured  from  the  orbital  plate  constituting  about  one  third 
of  this  measurement.  The  rostrum  is  broad  and  concave 
above  and  ends  in  a  compressed  spine,  at  the  base  of  which 
on  the  under  surface  is  a  similar  spine,  and  on  each  lateral 
margin  another  large  spine ;  behind  the  last  the  lateral  margins 
of  the  rostrum  extend  backwards  almost  to  the  cervical  groove, 
each  as  a  ridge  formed  of  three  great  trenchant  procumbent 
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spines  decreasing  in  size  from  before  backwards  j  in  the  con- 
cavitj  between  these  ridges  is  a  faint  median  ridge  running 
up  to  the  terminal  spine  of  the  rostrum.  Behind  the  cervical 
groove  the  cardiac  region  is  traversed  by  a  broad  ridge  sur- 
mounted by  a  double  row  of  spinelets,  which  diminish  in 
size  from  before  backwards,  the  whole  being  an  evident  con- 
tinuation of  the  rostrum. 

The  under  surface  of  the  true  rostrum  behind  the  single 
inferior  spine  is  furnished  with  a  fringe  of  long  setSB,  which 
is  continued  round  the  orbital  margin  on  each  side. 

Laterally  on  the  level  of  the  antennae  the  frontal  region 
is  occupied  by  a  great  trenchant  wing-like  spine,  the  point  of 
which  surpasses  the  base  of  the  antennary  scale  and  reaches 
almost  to  the  anterior  limit  of  the  eyes  ;  between  this  spine 
and  the  postrostral  ridge  on  each  side  are  three  small  spinules 
disposed  in  a  triangle.  On  the  hepatic  region,  which  is  very 
distinctly  delimited,  are  two  spines,  a  large  one  ventrally  and 
a  small  one  dorsally.  The  cardiac  and  branchial  regions  are 
very  distinctly  demarcated  from  the  gastric  and  hepatic,  the 
two  first  forming  a  section  of  a  much  larger  cylinder  than 
the  two  second.  The  cardiac  region  is  traversed  by  the 
already  described  continuation  of  the  rostrum,  and  is  bounded 
on  each  side  by  a  granular  or  finely  spinate  ridge.  The 
branchial  regions  are  traversed  fore  and  aft  by  two  similar 
ridges,  one  almost  parallel  with  that  last  described,  the  other 
following  the  curve  of  the  thickened  and  grooved  branchio* 
stegal  margin.  All  these  ridges  end  anteriorly  in  minute 
spines. 

The  abdominal  somites  appear  to  correspond  at  all  points 
with  those  of  Nephrops  Thomsoniy  Spence  Bate,  their  terga 
being  sculptured  in  trie  same  way,  and  the  sixth  somite  and 
telson  being  quite  similar  in  spinature. 

The  eyes  are  reniform  and  of  huge  size,  their  major 
diameter  being  nearly  half  the  length  of  the  rostrum;  the 
peduncles  are  very  short. 

The  peduncles  of  the  antennules  are  shorter  than  the 
Tostmm ;  the  first  joint  viewed  from  above  is  spoon-shaped, 
the  bowl  forming  the  floor  of  the  orbit,  and  the  distal  end  has 
an  inconspicuous  spine  below ;  the  second  and  third  joints 
are  subcylindrical  and  are  of  nearly  equal  length,  not  much 
more  than  one  third  of  the  first ;  distally  all  three  joints  are 
thickly  ringed  with  long  cilia ;  the  inner  flagellum  is  more 
slender  and  considerably  longer  than  the  outer,  the  length  of 
the  former  being  three  times  that  of  the  peduncle ;  in  the 
male  the  outer  flagellum  has  a  row  of  fine  setae  in  its  distal 
half  below. 
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The  stout  peduncle  of  the  antenns  reaches  almost  to  the 
point  of  the  rostrum ;  the  antennal  scale  is  broadly  petal- 
shaped  and  is  closelj  fringed  with  long  setae  on  its  inner  and 
front  margins ;  its  outer  margin  does  not  end  in  a  spine ;  the 
second  joint  has  the  outer  margin  sharp^  ending  in  front  in 
a  spine,  while  the  third,  fourth,  and  fifth  joints  have  the  inner 
mar^n  sharp  and  fringed  with  setae ;  the  flagellum  is  nearly 
one  half  longer  than  the  entire  animal. 

The  mouth-parts  present  nothing  remarkable. 

The  chelipeas  are  equal  and  uniform  in  the  female  and  in 
small  males,  and  even  in  large  males  the  preponderance  of 
one  side  (the  right  in  two  specimens)  is  but  slight ;  their 
entire  length  is  veiy  nearly  half  the  total  length  of  die 
animal :  the  basipodite  is  fosed  with  the  ischiopodite,  which 
is  smooth,  with  a  faintly  granular  ridge  on  the  obtuse  inner 
margin :  the  meropodite  is  more  than  twice  the  length  of  the 
ischiopodite  and  is  triangular  in  transverse  section ;  the  inner 
surface  is  smooth,  the  outer  surfaces  are  slightly  granular ; 
the  upper  and  lower  borders  are  sharp  and  sharply  spinate 
and  end  in  front  each  in  a  great  spine ;  the  outer  border  is 
rounded  and  is  produced  in  front  into  a  long  blunt  spine : 
the  carpus  is  more  than  half  the  length  of  the  meropodite 
and  is  prismatic  in  shape,  with  the  angles  more  sharply 
granular  than  the  surfaces ;  three  of  its  angular  borders — the 
two  inner  and  the  outer — end  in  large  spines,  the  last  having 
a  second  large  spine  at  its  proximal  end:  the  entire  propodite 
is  at  least  twice  the  greatest  length  of  the  meropodite,  the 
"  finger "  constituting  about  half  of  the  total  length  of  this 
joint ;  the  '^  palm  "  of  the  propodite  has  the  usual  prismatic 
form,  with  the  angles  salient  and  strongly  spinate  and  the 
surfaces  between  the  angles  smooth  or  faintly  crenulate,  but 
never  pubescent ;  its  "  finger  "  portion  has  a  sharplv  granular 
surface  and  bears  internally  a  row  of  teeth,  of  which  one  near 
the  proximal  end  is  conspicuouslv  lar^e,  standing  between 
two  thick  rows  of  setas :  the  dactylopodite  is  equal  and  similar 
to  the  finger  of  the  propodite,  except  that  (1)  its  surface 
distallv  is  rather  less  granular,  (2)  instead  of  one  large  tooth 
near  the  base  there  are  several,  and  (3)  the  setae  do  not  flank 
the  teeth  except  quite  at  the  proximal  end  of  the  joint,  but 
form  a  long  brush  all  along  the  under  surface  of  the  dactylus. 

Of  the  remaining  thoracic  legs,  all  of  which  are  slender 
and  cylindrical,  the  longest  is  the  fourth  pair,  which  are  not 
quite  two  thirds  the  length  of  the  first  pair,  and  the  shortest 
are  the  fifth,  while  the  second  and  third  are  chelate. 

The  branchial  formula  is — 
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Arthro- 

Pleuro- 

Somite. 

Podobranchiffi. 

branchiie. 

branchise 

vm.  .. 

1  (rudimentary) 

0 

0 

IX.  .. 

2 

0 

X.  .. 

2 

0 

XT.  .. 

2 

1 

xn.  .. 

2 

1 

XUI.  .. 

2 

1 

XIV.  .. 

!!        0 

0 

1 

6  (6)  10  4 

The  first  pair  of  abdominal  appendages  in  the  male  is 
modified  precisely  in  the  same  way  as  it  is  in  Nephrops 
Thomsoni^  Spence  Bate ;  the  second  and  succeeding  pairs  are 
also  as  in  N.  Thomaoni. 

Colours  in  life :  dorsum  yellowish  pink ;  venter  pink  in 
the  female^  white  in  the  male ;  chelipeds  banded  pink  and 
yellow  in  the  female^  pink  and  white  m  the  male.  The  eggs 
in  an  advanced  stage  of  development  are  dark  blue. 

Several  males  of  all  sizes  and  ovigerous  females  from 
Station  115,  188  to  220  fathoms. 

This  species  has  been  so  beautifully  figured  under  the 
direction  of  the  late  Professor  Wood-Mason  that  it  is  unneces- 
sary to  give  a  table  of  dimensions. 

The  species  is  undoubtedly  veijr  closely  related  to  N.  Thorn- 
sonij  Spence  Bate,  of  which  it  may  prove  to  be  only  a 
variety. 

One  striking  character,  as  compared  with  N.  norwegicuSy 
L.^  and  N.  japonicua^  Can.,  is  the  very  distinct  delimitation 
of  the  head  nrom  the  thorax,  distinct  though  it  is  in  those 
species. 

The  Ova  and  EmhryoaofTSt^\iXOi^%  andamanicus. 

The  ova  of  these  specimens  measure  about  3  millim.  in 
their  greater  diameter,  and  are  of  a  dark  blue  colour. 

They  have  been  so  long  immersed  in  strong  spirit,  and  are 
consequently  so  brittle,  that,  no  matter  how  treated,  they  do 
not  lend  themselves  to  a  satisfactory  examination.  All  the 
eggs  that  I  have  examined  contain  embryos  in  an  advanced 
stage  of  development,  but  have  still  abundant  food-yolk. 
The  embryos  have  a  globular  cephalothorax  and  a  long  and 
distinctly  segmented  abdomen  which  ends  in  a  great  fan- 
shaped  '^  tail."  All  the  appendages  are  present,  including 
those  of  the  abdomen,  the  latter  having  tne  same  form  as 
they  have  in  the  adult,  and  those  which  form  the  swimmeret 
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being  very  distinct  beneath  the  lobes  of  the  above-mentioned 
'*  tail."     The  abdominal  somites  are  quite  unarmed. 

It  would  appear  from  these  observations  that  the  young  of 
Nephrops  anaamantcus  is  hatched  in  a  form  not  essentially 
different  from  that  of  the  adult,  and  not  considerably  divergent 
from  that  of  the  larva  of  Nephrops  norwegicm  figured  by 
Professor  Sars. 

Nephropsis,  Wood-Mason. 

62.  Nephropsia  Stewartiy  Wood-Mason. 

Nephroptis  Stewartiy  Wood-Mason,  J.  A.  S.  B.  1873,  toI.  xliL  pt  ii. 
p.  39,  and  Ann.  &  Mag.  Nat.  Hist.  ser.  4,  vol.  xii.  1873,  p.  59; 
A.  Milne-Edwards,  Ann.  Sd.  Nat.,  Zool.  5«  s^r.  t  xix.  7,  pL  xx. 
tigs.  1-3. 

Several  fine  specimens  from  Station  115,  188  to  220 
fathoms,  including  an  ovigerous  female,  the  eggs  of  which 
still  consist  almost  entirely  of  food-yolk.  The  eggs  of  this 
species  are  very  much  smaller  and  more  numerous  than  those 
of  Nephropa  Uarpenteriy  W.-M.,  briefly  described  in  P.  A. 
S.  B.  1885,  p.  72. 

63.  Nephropsis  atlanticay  Norman. 

Nephropsis  aiUmHea^  Norman,  Proc.  Roy.  Soc.  Edinb.  1881-82,  vol.  xi. 
p.  6^ ;  Wood-Mason  and  Alcock,  Ann.  &  Mag.  Nat.  Hist.  ser.  6, 
voL  vii.  1891,  p.  198,  fig.  4. 

I  refer  to  this  species  a  young  male  from  Station  114, 
922  fathoms,  which  differs  from  the  specimens  taken  in  the 
Laccadive  Sea  only  in  having  the  third  and  fourth  abdominal 
pleursB,  as  well  as  the  second,  armed  in  front  with  a  spine. 

Family  EryontidsB. 
WiLLEMOESiA,  Grote. 

64.   WiUemoesia  forceps  J  A.  Milne-Edwards. 

WHimoesia  forceps,  A.  Mike-Edwards,  Bull.  Mus.  Comp.  Zool.  vol.  viii. 
p.  64. 

Specimens  from  Stations  117  and  118,  1748  and  1803 
fathoms. 

The  late  Professor  Wood-Mason  had  noted  that  "  in  the 
male  the  olfactory  branch  of  the  antennules  is  much  thicker 
than  it  is  in  the  female."  In  the  Introduction  to  this  paper 
(Ann.  &  Mag.  Nat.  Hist.,  July  1891,  p.  16)  this  species  was 
stated  to  be  luminous,  in  mistake  for  a  species  of  Pentacheles 
{P.  phosphorus). 
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Pentacheles,  Spence  Bate. 

The  Indian  species  of  this  genus  have  for  the  most  part 
the  typical  peculiarities  of  shape^  spinature.  setosity,  &c.,  and 
I  have  not  therefore  mentioned  these  in  the  specific  descrip- 
tions. The  species^  seven  in  number^  fall  into  two  groups^ 
the  one  characterized^  like  P.  obscuray  Spence  Bate,  oy 
having  the  carapace  uniformly  spiny  or  granular  or  carious 
and  thickly  furry,  and  the  abdominal  terga  and  pleursB  often 

franular  or  spicular ;  the  other,  like  P.  Icevisy  Spence  Bate, 
aving  the  carapace,  except  for  certain  definitely  placed  large 
spines,  almost  or  quite  smooth,  and  the  abdominal  terga  and 
pleurs  also  quite  smooth  as  to  the  surface. 

In  all  of  our  species  in  which  both  males  and  females  have 
been  examined  the  olfactory  flagellum  of  the  antennules  is 
stouter  and  much  longer  in  the  male.  The  telson  of  all  these 
species  appears  quite  plainly  to  be  made  up  b^  the  con- 
crescence of  a  somite  and  its  appendages.  This  is  apparent 
on  either  aspect,  but  is  more  plainly  manifest  on  the  dorsal 
aspect,  where  the  anterior  fourth  or  so  is  seen  to  represent  a 
tergum  carinated  like  all  the  other  terga,  the  rest  of  the  telson 
being  formed  by  the  fully  extended  and  adducted  appendages. 


Sixth  somite  and  telson  of  rentachelea  Hextii. 

A  tapering  groove  which  traverses  the  telson  in  the  middle 
line  appears  to  represent  the  line  of  concrescence  of  the  ap- 
pendages of  opposite  sides ;  and  on  either  side  of  this  two 
longitudinal  slightly  convergent  crests  appear  to  represent  the 
lines  along  which  in  each  appendage  the  exopodite  has  fused 
with  the  endopodite. 
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65.  Pentachelea  gibba^j  sp.  n. 

PentacheUsj  sp,  remarkable  for  its  hunch-backed  thorax,  Wood-Masoiit 
Admin.  Rep.  Marine  Suryej  of  India  for  1890-01,  p.  19. 

The  carapace,  which  is  inflated,  elevated,  and  hninped  in 
front,  is  everywhere  thin,  spiny  granular  or  carious,  and 
thickly  setose,  and  its  greatest  breadth,  which  is  just  behind 
the  cervical  groove,  is  not  much  more  than  half  its  greatest 
(lateral)  length ;  the  median  carina  ends  in  a  double  rostral 
spine  and  has  its  crest  irre^larly  serrated  or  eroded  through- 
out^ in  addition  to  which  Uiere  is  a  row  of  4  large  spines,  of 
which  the  second  may  be  double,  between  the  rostral  spine 
and  the  cervical  groove^  and  10  or  11  spines  or  double  spines 
between  the  cervical  groove  and  the  posterior  smooth, 
narrowly-moulded  edge  of  the  carapace ;  the  frontal  margin 
is  finely  eroded ;  the  spines  of  the  lateral  margins  are  con- 
cealed m  set89  of  great  length,  they  number  about  25  on  each 
side,  of  which  6  are  found  in  front  of  the  h^atic  groove,  8 
between  the  hepatic  and  cervical  grooves,  and  about  17 
behind  the  cervical  groove;  the  usual  aorsal  sublateral 
(branchiostegal)  crests  are  quite  wanting,  but  ventrally  the 
branchial  regions  are  traversed  fore  and  aft  by  the  usual 
finely  serrated  ridges.  The  abdominal  terga  have  the  surface 
rough  and  spiny  and  the  sets  on  the  posterior  margin 
remarkably  long  and  close-set ;  all,  including  the  telson  in 
its  front  part,  are  carinated,  the  edge  of  the  carina  in  all 
being  irregularly  and  obtusely  denticulated ;  a  broad  shallow 
groove  traverses  the  terga  obliquely  outwards  and  backwards 
on  each  side  of  the  carina. 

The  pleurae  have  the  surface  spiny  and  the  setose  margin 
smoothly  moulded.    The  edge  of  the  telson  is  finely  spinate. 

The  orbital  notches  are  broad  and  shallow,  with  the  inner 
edge  eroded ;  the  optic  peduncles  have  each  a  small  scrobicu- 
late  spine  at  the  frontal  level. 

The  basal  joint  of  the  antennules  has  a  single  spine  at  its 
antero-eztemal  angle,  and  its  scale  is  4  or  5  times  larfi;er  than 
the  antennal  scale,  both  scales  ending  obtusely.  All  5  pairs 
of  thoracic  legs  are  chelate  (in  the  female).  . 

The  great  chelipeds  have  the  usual  form  and  just  exceed 
the  bodv  in  length ;  the  compressed  meropodite  has  both  edges 
distantly  and  very  finely  serrated,  the  upper  edge  bearing  a 
single  terminal  spine ;  the  prismatic  carpopodite  has  a  similar 

*  This  spedes  is  figured  in  ^  Illustrations  of  the  2iOologT  of  the  Royal 
Indian  Marme  Steamer  '  Investigator,'  Crustacea,''  pt  iL  (pL  viii.),  to  De 
issued  early  this  year. 
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terminal  spine  on  the  lower  edge ;  the  propodite  has  the  lower 
edge  of  the  "palm"  serrated,  the  upper  edge  having  a 
terminal  spine ;  the  dactylopodite,  like  the  opposed  *'  finger  " 
of  the  propodite,  has  the  usual  fine  fringe  of  seta ;  the  chela 
of  the  fifth  pair  of  legs  are  not  quite  perfect,  owing  to  the 
shortness  of  tne  pollex. 

The  first  pair  of  abdominal  appendages  (in  the  female)  are 
almost  rudimentary. 

Colour  in  the  fresh  state  bright  pink. 

Two  females  from  Station  114,  922  fathoms. 

The  largest  specimen  measures  56  millim.  in  the  mid« 
dorsal  line  from  the  front  edge  of  the  carapace  to  the  tip  of 
the  telson. 

The  characteristic  features  of  this  species  are — (1)  the 
hump-backed  carapace,  and  (2)  the  thin  scabrous  integument. 

66.  Pentacheles  Carpenteri^  sp.  n. 

Carapace  thin,  granular,  and  spicular  beneath  a  very  close 
fine  far;  its  greatest  breadth,  which  is  in  the  posterior 
third,  is  two  thirds  its  greatest  length ;  the  median  carina  is 
crested  by  a  double  row  of  very  fine  granulation,  and  bears — 
(1)  a  double  rostral  spine,  (2)  three  spines  (of  which  the  first 
two  form  a  pair)  in  the  middle  of  the  gastric  region,  and  (3) 
behind  the  cervical  groove  a  very  irregular  sehes  of  6  or  7 
spines,  some  of  which  may  be  double ;  the  frontal  margin  is 
most  conspicuously  excised  between  the  orbital  notches,  and 
is  finely  ^anular  but  without  any  large  spines  except  the 
rostral  spme ;  the  posterior  margin  is  narrow  and  smooth ; 
the  spinature  of  the  lateral  margins  is  irregular  and  is  con- 
cealea  by  very  long  setae,  the  spines  number  4  to  6  in  front 
of  the  hepatic  groove,  3  between  this  and  the  cervical  groove, 
and  over  20  behind  the  cervical  groove;  two  conspicuous 
spines,  one  behind  the  other,  stand  on  a  faint  ridge  that 
delimits  the  gastric  region  on  each  side ;  the  dorsal  sublateral 
(branchiostegal)  crests  are  sinuous,  but  hardly  visible  even  on 
a  denuded  carapace. 

The  abdominal  terga  and  pleurae  are  faintly  and  distantlv 
pustulate ;  all  the  terga  except  the  sixth  are  strongly  carinated, 
the  high  crests  of  the  carinse  being  strongly  emarginate  or 
bicuspid,  but  never  forming  spines ;  a  few  tiny  denticles  at 
the  posterior  edge  of  the  sixth  tergum  are  all  that  represents 
a  carina ;  the  crest  of  the  anterior  pai*t  of  the  telson  forms  an 
upstanding  spine.  The  setose  margin  of  the  pleurae  is 
smoothly  moulded. 

The  orbital  notches  are  broad  in  front,  triangular,  and  very 
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sliallowy  with  the  inner  edge  finely  granular ;  the  ophthalmic 
peduncles  have  each  a  small  scrobiculate  spine  at  tne  frontal 
level. 

The  basal  joint  of  the  antennules,  which  is  very  large,  has 
a  single  spine  at  the  antero-extemal  angle,  its  scale  is  about 
four  times  larger  than  the  antennal  scale,  both  ending  in 
spines. 

All  five  pairs  of  legs  are  perfectly  chelate  (in  the  female). 

The  great  chelipeds  are  not  quite  equal  in  length  to  the 
body,  and  in  armature  are  similar  to  those  of  P.  gibba,  the 
meropodite  being  finely  and  distantly  serrrated  on  both  edges 
and  the  propodite  having  the  lower  edge  of  the  palm  serrated. 

The  first  pair  of  abdominal  appendages  are  relatively  very 
small,  in  the  female. 

A  female  from  the  Bay  of  Bengal,  Carpenter's  Ridge, 
1370  to  1540  fathoms ;  it  measures  87  millim.  from  rostrum 
to  tip  of  telson  in  the  mid-dorsal  line. 

Tne  characteristic  feature  of  this  species  is  the  remarkable 
concavity  of  the  frontal  margin  between  the  ophthalmic 
notches  and  the  consequent  shallowness  of  the  latter. 

67.  Pentacheles  Beaumontti^^  sp.  n. 

Carapace  finely  but  distinctly  granular;  its  greatest 
breadth,  just  behind  the  middle,  is  three  fourths  the  greatest 
length ;  the  median  carina  is  surmounted  by  a  double  row  of 
fine  granulation  and  bears — (1)  a  double  rostral  spine,  and 
(2)  four  spines  (of  which  the  middle  two  form  a  pair)  in  the 
front  part  of  the  gastric  region,  these  being  the  only  large 
spines  present :  the  frontal  margin  has  both  the  inner  and 
the  outer  angle  of  the  orbital  notehes  produced  into  large 
spines,  but  is  otherwise,  except  for  the  rostral  spines,  quite 
smooth;  the  smooth  posterior  margin  (which,  as  usual,  is 
formed  by  the  last  thoracic  tergum)  is  peculiar  in  being  nearly 
straight ;  the  lateral  margins  are  peculiar  in  having  the  spines 
of  almost  equal  size  throughout,  these  numbering  on  each  side 
23  or  24,  namely  7  or  8  +  3  in  front  of  the  cervical  groove 
and  13  behind  it;  the  dorsal  sublateral  (branchiostegal) 
ridges  are  sinuous,  very  faint,  especially  in  front,  and  faintly 
denticulate,  while  of  the  two  usual  ridges  that  traverse  the 
branchial  regions  on  the  ventral  aspect  the  most  dorsad  on 
each  side  is  apparent  only  in  front  of  the  cervical  groove. 

The  abdominal  terga  have  the  surface  smooth  or  pitted ; 

*  This  6i>ecie8  is  figured  in  *'  IllustratioDS  of  the  Zoology  of  the  Royal 
Indian  Marine  Steamer  'Investigator/  Crustacea,"  pt.  ii.  (pi.  viiL),  to  be 
issued  early  this  year. 
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the  first  five  are  carinated,  the  carinae  of  the  first  three  cul- 
minating in  procumbent  spines,  that  of  the  fourth  not  being 
produced  and  that  of  the  fifth  forming  a  simple  cusp ;  the 
sixth  tergum  has  no  vestige  of  a  carina,  but  the  telson  in  its 
front  part  has  a  retrorse  spine ;  a  shallow  groove  traverses 
the  terga  obliquely  backwards  on  each  side  of  the  carina  from 
the  second  to  the  fifth.  The  abdominal  pleurae  have  the 
surface  smooth  and  the  setose  margin  smoothlv  moulded ;  all 
but  the  sixth  have  a  not  very  prominent  midrib. 

The  ophthalmic  notches  are  shallow,  with  smooth  edges, 
and  their  peduncles  bear  each  a  strong  spine  at  the  frontal 
level.  The  basal  joint  of  the  antennules  has  a  single  spine  at 
the  antero-extemal  angle ;  the  antennulary  scale  is  peculiar 
in  being  very  much  shorter  than  the  antennal  scale;  the 
former  is  truncated  on  a  level  with  the  rest  of  the  joint,  the 
latter  has  the  usual  form  and  ends  in  a  spine. 

All  five  pairs  of  thoracic  legs  are  chelate.'  The  great 
chelipeds  much  exceed  the  body  in  length ;  the  meropodite, 
besides  the  usual  terminal  claw,  has  both  its  edges  serrated, 
the  lower  edge  very  conspicuously  so,  four  or  five  of  its 
serrations  in  the  proximal  half  forming  large  spines;  the 
carpopodite  has  two  terminal  spines,  one  above,  the  other 
below :  the  propodite  in  its  palmar  portion  has  both  edges 
strongly  serrated,  the  serrations  of  the  upper  edge  forming 
distinct  spines. 

(In  the  male)  the  "  poUex  "  of  the  fifth  pair  of  legs  is  much 
shorter  than  the  dactylus.  The  first  pair  of  abdominal 
appendages  in  the  male  has  the  usual  spoon-shape. 

A  single  male  from  off  Colombo,  675  fathoms,  measures 
79  millim.  from  rostrum  to  tip  of  telson  in  the  median  line. 

The  characteristic  features  of  this  species  are: — (1)  the 
great  breadth  of  the  carapace  posteriorly,  (2)  the  diminutive 
size  of  the  antennulary  scale,  (3)  the  deficient  spinature  of 
the  median  carina  of  the  carapace,  (4)  the  great  length  of 
the  chelipeds. 

68.  Pentachelea  Hewtiij  sp.  n. 

Carapace  uniformly  and  thickly  setose  and  covered  every- 
where with  spines  and  spiny  granules ;  its  greatest  breadth, 
which  is  in  .its  posterior  third,  is  less  than  two  thirds  of  its 
greatest  length ;  the  median  carina  ends  in  a  single  rostral 
spine,  between  which  and  the  cervical  groove  is  a  close  series 
of  spinules,  five  or  six  of  which  are  large,  while  between  the 
cervical  groove  and  the  spiny  posterior  border  of  the  carapace 
is  a  double  row  of  close-set  sharp  serrations;  the  frontal 
margin  is  serrated  throughout,  and  there  is  also  a  spine  at 
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the  inner  angle  of  each  orbital  notch ;  the  lateral  margins  are 
spinate  and  very  thickly  setose^  the  spines  numbering  aboat 
31,  namely  8  +  5  in  front  of  the  cervical  groove  and  about  18 
behind  it;  the  border  of  the  cervical  groove  is  strongly 
spinate  and  the  gastric  region  is  delimited  on  each  side  by  a 
row  of  four  large  spines ;  the  dorsal  sublateral  crests  are  quite 
straight  and  f)arallel  with  the  lateral  margins,  each  crest 
having  about  eighteen  strong  serrations,  and  the  usual  ventral 
branchial  ridges  are  sharply  serrated. 

The  abdominal  terga,  like  the  pleurse^  have  the  surface 
more  or  less  covered  with  bead-like  graniues  or  globules  and 
setose,  the  edges  of  most  of  the  terga  being  spinate  and  of  the 
pleura  coarsely  toothed ;  all  the  terga,  including  the  telson 
m  its  anterior  part,  are  carinated,  the  carina  of  the  first  being 
indistinct,  those  of  the  second  to  the  fifth  inclusive  cul- 
minating in  large  procumbent  spines,  that  of  the  sixth  bein? 
longitudinally  grooved  or  double,  with  the  edges  beaded,  and 
that  of  the  telson  being  obtusely  dentate;  the  pleurse  are 
traversed  each  by  a  salient  beaded  midrib. 

The  orbital  notches  are  very  deep  and  are  quite  peculiar  in 
that  the  ed^es,  which  are  rough  throughout  and  strongly 
spinate  in  all  but  the  front  half  of  their  inner  edge,  meet 
across  the  ophthalmic  peduncle  so  as  to  completely  divide 
each  notch  mto  two  parts,  namely  into  a  shallow  notch  in 
front,  behind  which  the  posterior  portion  of  the  ophthalmic 

Eeduncle  is  completely  isolated;  the  ophthalmic  peduncles 
ave  each  a  strong  blunt  spine  at  the  frontal  level. 

The  basal  joint  of  the  antennules  has  two  spines  at  its 
antero-extemal  angle,  and  the  scale  is  a  good  deal  longer 
than  the  antennal  scale,  both  ending  in  spines. 

All  five  pairs  of  thoracic  legs  are  perfectly  chelate  in  the 
female,  but  in  the  male  the  dactylus  of  the  filth  pair  is  much 
longer  than  the  pollex. 

The  length  of  the  great  chelipeds  is  less  by  half  the  length 
of  the  telson  than  that  of  the  body ;  the  meropodite  has  both 
edges  spinate,  the  upper  most  markedly  so ;  the  carpus  has 
the  upper  edge  faintly  serrate  and  has  two  terminal  spines, 
one  above,  the  other  below,  and  the  propodite  in  its  palmar 
portion  has  both  edges  spinate. 

The  first  pair  of  abdominal  appendages  have  the  usual 
forms  and  modifications  of  shape  m  both  sexes — in  the  male 
spoon-shaped,  in  the  female  uniramous  and  setose. 

Colour  m  life  pink. 

Three  males  and  a  female  from  Station  115,  188  to  220 
fathoms. 

The  measurements  from  rostrum  to  tip  of  telson  in  the 
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middle  line  are,  for  the  female  97  millim.;  for  the  largest  male 
80  millim. 

The  characters  of  this  species  are : — (1)  the  extremely- 
spiny  nature  of  the  integament,  and  (2)  the  peculiar  forma- 
tion of  the  ophthalmic  notches,  which  superficially  are  divided 
into  two  portions  by  the  meeting  of  the  edges  across  the 
ophthalmic  peduncle. 

69*  Pentachelea  andamanensisy  sp.  n. 

Carapace  with  few  distant  spinules ;  its  greatest  breadth, 
which  IS  in  &ont  of  the  cervical  groove^  is  two  thirds  its 
greatest  length ;  the  median  carina  ends  m  a  double  rostral 
spine,  between  which  and  the  cervical  groove  is  a  row  of  four 
spines,  of  which  the  penultimate  is  double,  and  between  the 
cervical  groove  and  the  broad  posterior  mar^n  are  three  pairs 
of  spines ;  the  frontal  margin  is  smooth,  with  a  spine  on  the 
inner  side  of  each  orbital  notch;  the  lateral  margins  are 
spinate  and  sparsely  setose,  the  spines  numbering  5+3  in 
front  of  the  cervical  groove  and  6  behind  it;  the  gastric 
re^on  is  bounded  on  each  side  by  a  sinuous  row  of  6  large 
spines,  and  the  cardiac  region  bv  an  oblique  spiny  ridge ;  the 
branchial  regions  are  traversed  dorsally  by  a  very  slightly 
sinuous  five-toothed  sublateral  ridge,  and  ventrally  by  the 
two  usual  serrated  ridges. 

The  abdominal  terga  are  smooth,  all  including  the  front 
part  of  the  telson  are  carinated,  the  carinas  of  the  first  five 
culminating  in  procumbent  spines,  that  of  the  sixth  being 
double  with  beaded  edges,  and  that  of  the  telson  beinff 
simple;  the  first  five  terga  are  obliquelv  and  faintly  grooved 
on  each  side  of  the  median  carina.  The  pleur»  are  smooth, 
with  the  setose  margin  denticulated ;  all  are  strengthened  by 
a  salient  midrib. 

The  orbital  notches  are  broad,  smooth-edged,  rather  shallow ; 
the  ophthalmic  peduncles  have  a  strong  spine  at  the  frontal 
level. 

The  basal  joint  of  the  antennules  has  two  spines  at  the 
antero-extemal  angle;  its  scale  is  hardly  larger  than  the 
antennal  scale,  the  former  ending  in  a  spine,  the  latter  obtusely 
pointed. 

All  five  pairs  of  thoracic  limbs  are  chelate  (in  the  female) ; 
the  great  cnelipeds  are  less  in  length  than  the  body  by  three 
fourths  the  length  of  the  telson ;  the  meropodite  has  both 
edges  smooth,  except  for  two  spines  near  its  proximal  end  and 
one  terminally  on  the  upper  edge;  the  carpopodite  has  a 
terminal  spine  of  the  usuai  claw-uke  shape  above  ;  the  edges 
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of  the  propodite  are  smooth,  except  for  a  Bubterminal  tubercle 
on  the  upper  edge. 

Colour  in  life  bright  pink. 

A  female  from  Station  108,  1043  fathoms,  measures 
50  millim.  from  rostrum  to  tip  of  telson  in  the  median  line. 

70.  Fentacheles  phosphorus  ♦,  sp.  n. 

Carapace  above  nearly  smooth,  pubescent,  especially  at  the 
lateral  margins  and  below ;  its  greatest  breacith,  which  is  just 
in  front  of  the  cervical  groove,  is  more  than  two  thirds  of  its 
greatest  length  ;  the  median  carina  ends  in  a  double  rostral 
spine,  between  which  and  the  cervical  groove  is  a  line  of  four 
spines,  of  which  the  penultimate  is  double,  and  behind  the 
cervical  groove  are  three  pairs  of  spines,  the  last  pair  standing 
rather  wide  apart  from  each  other  on  a  distinct  bifurcation  of 
the  carina ;  the  frontal  margin  is  smooth,  except  for  a  single 
spine  at  the  inner  angle  of  each  orbital  notch  ;  the  posterior 
margin  is  broad ;  the  lateral  margins  are  setose  and  spinate, 
the  spines  numbering  6  (very  rarely  7)  +3 '(rarely  4)  in  front 
of  the  cervical  groove  and  6  or  7  behind  it;  the  gastric 
region  is  bounded  on  each  side  by  a  sinuous  row  of  six  large 
spines,  and  the  cardiac  region  by  an  oblique,  low,  denticulate 
ndge ;  the  branchial  regions  are  traversed  dorsally  by  a 
perfectly  straight  seven-toothed  sublateral  ridge,  and  ventrally 
by  the  two  usual  serrated  crests. 

The  abdominal  terga  are  smooth,  all,  including  the  anterior 
part  of  the  telson,  are  strongly  carinated,  the  carinas  of  the 
first  four  culminating  in  procumbent  spines,  that  of  the  fifth 
being,  like  that  of  the  telson,  simple,  and  that  of  the  sixth 
being  double,  with  the  edges  crenulated ;  the  terga  from  the 
second  to  the  fifth  inclusive  are  obliquely  and  very  deeply 
cleft  on  each  side  of  the  median  carina.  The  abdominal 
pleurffi  have  the  surface  smooth  and  the  setose  margin  denti- 
culate ;  each  is  strengthened  by  a  very  salient  midrib. 

The  orbital  notches  are  broad  and  deep,  smooth-edged,  and 
broadly  rounded  behind;  the  ophthalmic  peduncles  have  a 
small  tubercle  at  the  frontal  level. 

The  basal  joint  of  the  antennules  has  a  single  spine  at  the 
antero-extemal  angle ;  its  scale  is  not  very  much  larger  than 
the  antennal  scale,  both  ending  in  very  sharp  spines. 

All  five  pairs  of  thoracic  limbs  are  chelate.  The  great 
chelipeds  are  longer  than  the  body ;  the  meropodite  has  in 

*  This  species  is  figured  in  <' Illustrations  of  the  Zoology  of  the  Royal 
Indian  Marine  Steamer  <  Investigator,'  Crustacea/  pt.  ii.  (plate  viii.),  to  be 
issued  early  this  year. 
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its  proximal  half  two  or  three  large  spines  on  the  upper 
margin  and  one  or  two  smaller  ones  on  the  lower,  distaliy  it 
is  finely  serrated  below  and  bears  above  the  usnal  sabterminal 
daw ;  the  carpopodite  has  two  subterminal  claws,  one  above, 
the  other  below ;  the  propodite  in  its  palmar  portion  is  finely 
serrated  below  and  has  a  sabterminal  spine,  or  two,  above.  In 
the  male  the  fifth  pair  of  thoracic  legs  are  not  quite  perfectly 
chelate  owing  to  the  shortness  of  the  pollex. 

The  first  pair  of  abdominal  appendages  in  both  sexes  have 
the  usnal  shapes  and  modifications,  namely  spoon-shaped  in 
the  male  and  uniramous  and  setose  in  the  female. 

Colour  in  life  uniform  bright  pink. 

Numerous  specimens  of  both  sexes  from  Stations  112  and 
116,  661  and  405  fathoms.  The  largest  female  measures 
119  millim.  in  the  middle  line  from  the  rostrum  to  the  tip  of 
the  telson ;  the  males  are  smaller.  One  of  the  large  females 
was  luminous  at  two  points  between  the  basal  joints  of  the 
last  pair  of  thoracic  legs,  where  there  is  a  glandular  organ 
very  like  that  found  in  the  females  of  the  common  species  of 
Periceus.  In  the  introduction  to  this  paper  (Ann.  &  Mag. 
Nat.  Hist,  July  1891,  p.  16)  this  species  was  confused  with 
WiUemoesia  fircqps.  A.'  M.-Edw.,  which  was  therefore 
wrongly  stated  to  be  luminous. 

Pentacheles  phosphorus  has  been  also  dredged  in  the 
Andaman  Sea  at  375  and  500  fathoms ;  in  the  Bay  of  Bengal, 
off  the  Kistna  Delta,  at  678  fathoms ;  in  the  Gulf  of  Manir 
at  675  fathoms ;  and  in  the  Laccadive  Sea  at  740  fathoms. 
It  is  by  far  the  commonest  of  the  Indian  species  of  the  genus. 

71.  Pentacheles  cerata^^  sp.  n. 

Pentacheles,  sp.  *^  distinguished  by  the  huge  spine  which  springs  for- 
wards from  the  middle  of  the  fifth  aodominal  tergum,"  W^ood- 
Mason,  Admin.  Kep.  Marine  Survey  of  India,  1890-91,  p.  19. 

Carapace  remarkably  smooth,  slightly  pubescent,  especially 
towards  the  margins ;  its  greatest  breadth^  which  is  just  in 
advance  of  the  cervical  groove,  is  less  than  two  thirds  of  its 
greatest  length ;  the  median  carina  ends  in  a  double  rostral 
spine,  between  which  and  the  cervical  groove  is  a  line  of 
four  spines,  the  penultimate  one  being  double ;  immediately 
behind  the  cervical  groove  is  a  pair  of  spines,  and  at  the 
hinder  edge  of  the  carapace  another  larger  and  more  widely 
separated  pair ;  the  frontal  margin  is  perfectly  smooth ;  the 

*  This  species  is  figured  in  ''Illustrations  of  the  Zoology  of  the  Eoyal 
Indian  Marine  Steamer  *  Investigator/  Crustacea,"  pt  ii.  (pL  Yiii.),  to  be 
iaeued  early  this  year. 
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lateral  margins  are  slightly  setose  and  spinate  or  serrate; 
there  are  6  +  2  spines  in  front  of  the  cervical  groore,  and  8 
succeeded  by  some  not  very  distinct  serrations  behind  it; 
within  the  cervical  groove  the  gastric  region  is  delimited  od 
each  side  by  a  single  spine ;  the  dorsal  sublateral  (branchio- 
stegal)  ridges  are  sinnous,  the  anterior  half  being  smooth  and 
very  faint^  the  posterior  half  being  more  distinct  and  slightly 
serrate. 

The  abdominal  terga  are  smooth ;  the  first  is  very  incon- 
spicuoosly  carinatedy  the  second,  third,  and  fourth  are  indis- 
tinctly carinated,  except  in  front,  where  there  is  a  small 
procumbent  spine  on  each,  but  the  fifth  has  a  very  strong 
carina,  which  culminates  in  a  monstrous  spine  reaching 
beyond  the  anterior  margin  of  the  fourth ;  the  sixth  tergum 
has  a  simple  double  carina ;  the  anterior  part  of  the  telson  is 
also  carinated*  The  pleurae  are  smooth,  their  setose  margin 
is  very  faintly  and  distantly  denticulated. 

The  orbital  notches  are  narrow,  very  deep,  nearly  the  same 
width  throughout,  and  smooth-edged  ;  the  ophthalmic 
peduncles  are  perfectly  smooth.  The  basal  joint  of  the 
antennules  has  two  spines  at  the  antero-extemal  angle ;  its 
scale  is  not  much  larger  than  the  antennal  scale,  both  ending 
in  spines. 

All  five  pairs  of  thoracic  legs  are  chelate  (in  the  female). 
The  great  chelipeds  exceed  the  body  in  length ;  the  mero- 
podite  is  perfectly  smooth,  except  for  a  subterminal  tubercle 
on  the  upper  edge;  the  carpopodite  has  two  distinct  sub- 
terminal  spines,  one  above,  the  other  below ;  the  propodite  is 
smooth,  except  for  a  subterminal  spine  above. 

The  first  pair  of  abdominal  appendages  have  the  usual 
form  in  the  female. 

An  ovigerous  female  from  Station  114,  922  fathoms, 
measures  79  millim.  in  the  middle  line  from  rostrum  to  tip  of 
telson. 

The  characteristic  feature  of  this  species  is  the  huge  spine 
on  the  fifth  abdominal  tergum. 

Family  Parapagurida. 
Pabapagurus,  S.  I.  Smith. 

72.  Parapagurua  abyssarunty  A.  Milne-Edwards,  Henderson. 

Parapagurw  abt/ssorum,  A.  Mike-£dwardfl^  MS. ;  Henderson, '  Chal- 
loDger '  Anomura,  p.  87,  pi.  ix.  fig.  2. 

This  species  has  been  frequently  dredged  in  the  Bay  of 
Bengal  between  1644  and  1997  fathoms. 
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In  colour  in  the  fresh  state  it  yaries  from  pure  pink  to 
salmon-red. 

It  sometimes  occurs  in  clean  Dentalium  shells,  but  usually 
inhabits  the  shell  of  a  Trochm  which  is  incrusted  usually 
with  a  species  of  Epizoanthua^  but  sometimes  with  a  solitary 
species  of  Actiniid. 

73.  ^Parapagurus  monstrosusy  sp.  n. 

The  well-calcified  anterior  portion  of  the  carapace  is  con- 
vex; smooth;  and  polished,  with  the  gastric  region  and  the 
hepatic  regions  sharply  circumscribed  by  deep  incisions ;  the 
frontal  margin  is  sinuous  and  at  the  sides  is  carried  far  in 
advance  of  the  inconspicuous,  broadly  rounded,  faintly 
carinated  rostrum,  these  lateral  projections  reaching  almost 
to  the  level  of  the  distal  end  of  the  basal  joint  of  the  antennas ; 
the  posterior  portion  of  the  carapace  is  extremely  thin,  but  is 
quite  appreciably  and  uniformly  calcified;  its  surface  is 
smooth  and  bears  some  long  scattered  hairs. 

The  eye-stalks  are  short  and  stout^  less  than  one  third  the 
length  of  the  carapace;  and  gradusdly  increase  in  diameter 
towards  the  expanded  corneae ;  dorsalfy  they  are  crested  by 
a  line  of  long  hairs ;  the  ophthalmic  scales  are  acute.  The 
antennulary  peduncles  exceed  the  eye-stalks  by  the  whole 
length  of  the  terminal  joint.  The  antennal  peduncles  are 
but  slightly  longer  than  the  eye-stalks ;  their  basal  joint  is 
expanded  and  has  the  usual  strong  soine  at  the  antero- 
extemal  angle ;  the  antennal  acicle  is  aoubly  curved;  with 
the  inner  margin  setose  and  strongly  serrated;  its  point 
reaches  just  beyond  the  origin  of  the  flagellum ;  the  last  is 
not  far  short  of  twice  the  length  of  the  body. 

The  chelipeds  are  most  remarkably  unequal;  the  right 
exceeding  the  left  in  bulk  many  times  and  in  length  by 
somewhat  more  than  its  dactylopodite ;  both  are  pubescent 
above,  and  the  right  is  sharply  granular  above  and  slightly 
so  below.  In  the  right  cheliped  the  meropodite  and  carpo- 
podite  are  also  pubescent  beloW;  and  the  margins  of  the  latter, 
like  those  of  the  propodite  and  like  the  upper  margin  of  the 
dactyloDoditC;  are  closely  and  sharply  serrated.  The  left 
chelipea  is  hardly  more  massive  than  the  corresponding 
portion  of  the  second  or  third  leg,  and  is  smooth  throughout. 
in  the  second  and  third  legs  the  upper  borders  of  the  merus, 
carpuS;  and  propus  are  crenulate  or  bluntly  sen-atC;  ahd;  like 
the  upper  border  of  the  long  sinuous  dactyluS;  hairy. 

The  gill-elements  have  the  form  of  small  fiiamentS;  similar 
in  shape  tO;  but  smaller  and  far  more  delicate  thaU;  those  of 
Parapagurua  ahyasorum. 
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In  the  male  the  first  pair  of  abdominal  legs  are  small, 
curved,  rigid  rods ;  the  second  pair  are  well  developed,  ana 
the  third,  fourth,  and  fifth,  which  are  long  and  delicate,  are 
present  on  the  left  side  only.  The  female  has  not  been 
dredged. 

Several  specimens  were  taken  at  Station  120  in  240  fathoms, 
living  in  dead  shells  of  a  small  Natica. 

A  large  male  measures  about  19  millim.  in  length. 

Pylocheles,  a.  Milne-Edwards. 

74.  Pylocheles  scorpioy  sp.  n. 

The  form  of  the  body  is  long  and  slender,  the  cephalothorax 
being  almost  cylindrical.  The  carapace  is  long  and  narrow, 
its  greatest  length  being  more  than  twice  its  greatest  breadth : 
the  portion  in  front  of  tne  cervical  groove  is  strongly  calcifiea 
and  is  smooth  and  polished,  while  the  portion  behind  the 
cervical  groove  is  much  less  strongly  calcified  dorsally,  where 
it  is  also  pitted  and  striated,  and  laterally  is  quite  mem- 
branous; the  thickened  and  moulded  frontal  margin  is 
remarkably  excavated  behind  the  eye-stalks,  a  small  rostrum 
projecting  into  the  excavation ;  the  lateral  projections  of  the 
branchial  regions  are  not  visible  from  above. 

The  abdomen  is  long  and  narrow,  its  length,  which  is 
nearlv  twice  that  of  the  carapace,  being  four  times  its  greatest 
breadth,  all  the  somites  being  distinct  and  symmetrical. 
The  abdominal  terga  after  the  first  are  rectangular  plates, 
with  the  margins  thickened  and  stronglv  setose,  and  the 
surface  pitted  and  hairy ;  the  terga  of  the  first  and  sixth 
somites,  of  the  telson,  and  of  the  fifth  somite  in  the  middle  of 
its  posterior  third  are  considerably  the  more  strongly  calcified. 

The  long  eye-stalks  taper  acutely  from  a  broad  base  to 
the  small  bead-like  unpigmented  cornea ;  their  dorsal  surface 
is  thorny  and  haiir  towards  the  edges,  and  their  length  is 
less  than  that  of  the  antennulary  peduncles  by  rather  more 
than  the  terminal  joint  of  the  latter. 

The  antennulary  peduncles  when  moderately  extended 
measure  more  than  half  the  carapace  in  length ;  in  the  female 
the  upper  flagellum  tapers  to  a  lash  from  a  stout  inflated 
base,  and  is  nearly  as  long  as  the  peduncle,  while  the  lower 
flagellum  is  a  fine  short  filament. 

The  antennary  peduncle  exceeds  the  eye-stalks  by  rather 
more  than  half  the  length  of  its  terminal  joint ;  the  basal 
joint  has  the  front  edge  serrated ;  the  acicle  is  thorny  and 
hairy,  and  its  point  reaches  just  beyond  the  level  of  the 
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come» ;  the  flagellum  (in  the  female)  is  about  half  the  length 
of  the  body  and  is  fringed  with  long  hairs. 

The  chelipeds  are  equal,  their  length  being  about  equal  to 
that  of  the  abdomen  and  their  upper  surface  being  hairy 
throughout ;  the  ischium  and  merus,  which  together  make  up 
nearly  half  their  total  length,  meet  together  from  opposite 
sides  in  a  perfectly  straight  line  across  the  mouth-parts,  the 
line  of  apposition  being  closely  and  sharply  toothed.  Except 
for  this  line  of  teeth  and  for  a  few  hardly  distinguishable 
roughnesses  on  the  upper  border  of  the  short  carpus  and  of 
the  long  cylindrical  propodite  the  surface  of  the  chelipeds  is 
smooth,  the  propodite  bein^  also  highly  polished. 

The  second  and  third  thoracic  legs  are  not  much  longer 
than  the  chelipeds ;  the  propodite  in  both  is  subcylindrical 
and  a  little  more  than  twice  the  length  of  the  dactylopodite, 
and  in  both  all  the  joints  are  smooth,  with  the  margins  hairy. 

The  fourth  and  fifth  legs  are  subchelate,  the  cheliform  parts 
are  swollen  and  hairy,  and  the  propodites  have  the  usual 
beaded  patch. 

The  abdominal  appendages  (in  the  female)  conform  to  the 
type ;  the  appendages  of  the  penultimate  segment  have  the 
dorsal  surface  of  both  exopodite  and  endopodite  covered  with 
a  pavement  of  bead-like  granules  arranged  in  close  rows, 
resembling  a  stridulating  organ. 

Colour  in  the  fresh  state  dull  chalkv  red* 

A  female  28  millim.  long  was  dredged  at  Station  116  in 
405  fathoms. 

[To  be  continued.] 


XXVI. — Descriptions  of  new  Freshwater  Fishes  from  Borneo. 
By  Gt.  A.  BOULENGER. 

Liocassis  inornatus. 

Depth  of  body  7  times  in  total  length,  length  of  head  4 
times.  Head  1^  as  long  as  broad.  Snout  broad,  rounded, 
scarcely  projecting  beyond  the  mouth ;  occipital  region 
naked,  rugose ;  occipital  process  nearly  twice  as  long  as 
broad,  reaching  the  basal  shield  of  the  dorsal  spine :  diameter 
of  eye  9  times  in  length  of  head ;  interorbital  width  3  times  ; 
barbels  slender,  the  maxillary  reaching  the  opercle.  Vomerine 
teeth  in  a  curved  uninterrupted  band,  without  posterior 
median  process.     Dorsal  I  7 ;  spine  feebly  serrated  behind. 
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p-  length  of  head.  Adipose  fin  1§  times  as  long  as  dorsal,  a 
little  shorter  than  its  distance  from  the  latter.  Anal  16. 
Pectoral  spine  §  length  of  head,  strongly  serrated  on  the  inner 
edge.    Uniform  dark  brown. 

Total  length  146  millim. 

Senah,  Sarawak  {Everett).    A  single  specimen. 

Liocassia  saravacensis. 

Depth  of  body  4J  to  5  times  in  total  length,  length  of  head 
4  times.  Head  1^  as  long  as  broad  ;  snout  rounded,  strongly 
projecting  beyond  the  mouth ;  head  covered  with  skin ; 
occipital  process  not  reaching  the  basal  shield  of  the  dorsal 
sfjine;  diameter  of  eve  7  times  in  length  of  head,  interorbital 
width  4  times ;  barbels  very  short,  the  maxillary  reaching 
the  eye.  Vomerine  teeth  in  a  curved  uninterrupted  band, 
without  posterior  median  process.  Dorsal  I  6 ;  spine  strongly 
serrated  behind,  §  length  of  head.  Adipose  fin  nearly  twice 
as  long  as  dorsal,  a  little  longer  than  its  distance  from  the 
latter.  Anal  14-16.  Pectoral  spine  i  length  of  head, 
strongly  serrated  on  the  inner  edge.  I)ark  brown,  with 
some  large  pale  brown  spots  on  the  sides,  and  a  pale  brown 
bar  across  the  nape ;  dorsal  whitish^  with  a  blackish  band  in 
its  upper  half;  adipose  fin  with  a  broad  whitish  edge; 
ventrals,  anal,  and  caudal  whitish. 

Total  length  160  millim. 

Senah,  Sarawak  {Everett).    Two  specimens. 

Ah/sis  major. 

Depth  of  body  4^  to  4^  times  in  total  length,  length  of 
head  3|  to  4  times.  Head  i  or  ^  longer  than  broad ;  eyes 
very  small,  3  or  4  diameters  apart,  their  anterior  border 
equally  distant  from  the  anterior  and  the  posterior  extremity 
of  the  head:  interorbital  width  3^  times  m  length  of  head; 
nasal  barbel  extending  hardly  halfway  from  the  eye,  max- 
illary a  little  beyond  base  of  pectoral,  outer  mandibular  not 
quite  to  base  of  pectoral.  Caudal  peduncle  1^  to  1^  as  long 
as  deep.  Dorsal  I  6 ;  spine  strong,  not  denticulate,  i  to  | 
length  of  head.  Adipose  fin  as  long  as  dorsal,  half  as  long 
as  its  distance  from  the  latter.  Anal  11-12.  Pectoral  spine 
§  length  of  head,  strongly  serrated  on  the  inner  edge.  Caudal 
forked.  Dark  brown  above,  whitish  ben^th ;  dorsal,  pectoral, 
and  adipose  fins  blackish  brown,  with  a  white  border ;  ventrals 
and  anal  white,  with  one  or  two  black  bars ;  caudal  blackish 
brown  or  black  and  white,  the  lobes  constantly  tipped  with 
white. 
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Total  length  130  millim. 

Senah  and  Tagora  River,  Sarawak  (Everett) ;  Baram  River, 
Sarawak  {Hose).    Several  Bpecimens. 

The  following  Siluroids,  not  previously  recorded  from 
Borneo,  are  represented  in  the  collections  recently  received 
from  Messrs.  Everett,  Hose,  and  E.  Bartlett : — 

Eemisxlurus  scleronemay  Blkr.     Baram  River  {Hose). 
MacTones  planicepsj  C.  &  V.     Bongon,  N.  Borneo  (Everett). 
Liocassis  mcBschiij  Blgr.     Foeh,  Sarawak  {Everett) . 
—  pcecilopterusy  C.  &  V. .    Bongon  and  Merabeh,  N.  Bor- 
neo {Everett). 
Batrachocephalus  mtnOy  Ham.  Buch.     Sarawak  {Bartlett). 

Crossochilus  vittatue. 

Depth  of  body  equal  to  length  of  head,  6  to  5  J  times  in 
total  length.  Snout  rounded,  much  projecting  beyond  the 
mouth,  nearly  twice  as  lone  as  diameter  of  eye.  which  is  4  to 
4^  times  in  length  of  heaa;  interorbital  widtn  ^  length  of 
head,  width  of  mouth  J.  Upper  lip  fringed ;  barbels  four, 
maxillary  minute,  rostral  a  little  shorter  than  the  eye. 
Dorsal  II  8,  originating  a  little  nearer  end  of  snout  than  base 
of  caudal.  Anal  II  5.  Pectoral  as  long  as  or  a  little  longer 
than  the  head,  the  distance  between  its  extremity  and  the 
base  of  the  ventrals  ^  to  J  its  length.  Base  of  ventral  below 
middle  of  dorsal.  Caudal  deeply  forked.  Scales  28-29  ^  ; 
2  scales  between  lateral  line  and  base  of  ventral.  Male  with 
a  large  homy  conical  tubercle  on  each  side  of  the  snout. 
Dark  olive-brown  above,  with  a  lateral  blackish  stripe  occu- 
pying the  scales  of  the  lateral  line  and  one  half  of  eadi  of  the 
adjoining  series,  separated  from  the  dark  colour  of  the  back 
bv  a  light,  metallic,  iridescent  streak;  dorsal  tin  with  a 
blackish  median  band  and  a  broad  whitish  border ;  caudal 
greyish,  with  a  blackish  line  within  the  upper  and  lower 
Slges,*  which  are  white ;  lower  parts  white ;  pectorab  and 
ventrals  grey. 

Total  length  100  millim. 

Senah,  Poeh,  and  Tagora  River,  Sarawak  {Everett). 
Numerous  specimens. 

Barbus  strigatus. 

Section  Barbodesy  Blkr.  Depth  of  body  2f  times  in  total 
length;  length  of  head  4^  times.  Snout  rounded,  not 
prominent,  as  long  as  diameter  of  eye,  which  is  3^  times  in 
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length  of  head;  interorbital  width  2|  times  in  length  of 
bead ;  rostral  barbel  slightly  longer  than  diameter  of  eye, 
}  length  of  maxillary  barbel.  Dorsal  III  8 ;  spine  strong, 
I  length  of  head,  serrse  strong,  19 ;  the  spine  opposite  to 
inner  ventral  ray  and  equally  distant  A*om  end  of  snout  and 
caudal  fin.  Anal  III  5,  longest  ray  f  length  of  head.  Scales 
29  J ;  3  scales  between  lateral  line  and  base  of  ventral.  Grey 
above,  silvery  beneath,  with  seven  blackish  longitudinal 
streaks  running  between  two  series  of  scales;  pectorab 
blackish  above. 

Total  lenffth  140  millim. 

Bongon,  N*.  Borneo  (Everett).    A  single  specimen. 

BarbiM  pentazona. 

Section  Barbodesy  Blkr.  Depth  of  body  2f  times  in  total 
length  ;  length  of  head  3|  times.  Snout  rounded,  not  promi- 
nent, longer  than  diameter  of  eye,  which  is  3  times  in  lenffth 
of  head  and  nearly  equals  interorbital  width ;  rostral  barbel 
I  diameter  of  eye,  maxillary  barbel  1^.  Dorsal  III  8 ;  spine 
strong,  f  length  of  head,  with  18  to  20  strong  serrss ;  the 
spine  opposite  to  inner  ventral  ray  and  equally  distant  from 
end  of  snout  and  caudal  fin.  Anal  III  6,  longest  ray  §  length 
of  head.  Scales  22  ^;  3  scales  between  lateral  line  and  base 
of  ventraL  Brown  above,  yellowish  beneath,  with  6  black 
bands  completely  encircling  the  body — the  first  behind  the 
pectoral,  the  second  from  the  anterior  dorsal  rays  to  behind 
the  ventrals,  the  third  above  the  anal^  the  fourth  and  fifth  on 
the  caudal  peduncle. 

Total  length  45  millim. 

Baram,  Sarawak  {Hose).     Three  specimens. 

Barhus  Everetti. 

Section  Barbodes,  Blkr.  Depth  of  body  2§  to  3  times  in 
total  length  ;  length  of  head  3  5  to  4  times.  Snout  rounded, 
not  prominent,  as  long  as  diameter  of  eye,  which  is  3^  to  3| 
times  in  length  of  head ;  interorbital  width  2^  to  2f  times  in 
length  of  head ;  rostral  barbel  1§  to  twice  as  long  as  diameter 
of  eye,  a  little  shorter  than  maxillary  barbeL  Dorsal  III  8 ; 
spine  rather  feeble,  with  17  to  22  serrsB,  its  stiflf  portion  about 
half  length  of  head,  opposite  to  first  ventral  ray,  and  equally 
distant  from  end  of  snout  and  caudal  fin.  Anal  III  5,  longest 
ray  about  f  length  of  head.  Scales  22-25  ^ ;  2  scales  be- 
tween lateral    line  and   base  of  ventral.      Brown  above. 
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yellowish  beneath;  a  black  bar  across  the  nape,  a  short 
black  streak  on  each  side  of  the  anterior  part  of  the  body,  and 
five  round  black  spots  on  each  side,  two  above  the  lateral 
line  and  two  below  above  the  ventral  and  anal,  the  fifth  on 
the  lateral  line  a  little  in  front  of  the  base  of  the  caudal ; 
dorsal  and  anal  tipped  with  blackish. 

Total  length  90  millim. 

Poeh,  Sarawak  {Everett).     Several  specimens. 

Leptobarbtis  melanotcenia. 

Depth  of  bodj  4  times  in  total  length ;  length  of  head  3^ 
times.  Snont  rounded,  much  flattened,  not  prominent,  as 
long  as  or  a  little  longer  than  diameter  of  eye,  which  is  4  to 
H  times  in  length  of  head;  interorbital  width  ^  length  of 
head ;  mouth  extending  to  below  anterior  border  of  eye ; 
rostral  barbel  once  and  two  thirds,  maxillary  barbel  twice  as 
long  as  diameter  of  eve.  Dorsal  III  7 ;  third  ray  f  length 
of  head,  slightly  in  advance  of  first  ventral  ray,  and  equally 
distant  from  end  of  snout  and  caudal  fin.  Anal  III  5,  longest 
ray  §  length  of  head.  Scales  36-38  ^ ;  2  scales  between 
lateral  line  and  base  of  ventral.  Grey  above,  white  beneath, 
the  two  colours  separated  by  a  blacK  lateral  stripe  running 
along  the  lower  half  of  the  series  of  scales  above  the  lateral 
line,  and  continued  on  the  gill-cover ;  a  black  vertical  bar  on 
the  posterior  border  of  the  gill-opening. 

Total  length  130  millim. 

Bongon,  N.  Borneo  {Everett).    Two  specimens. 

Rasbora  calliura. 

Depth  of  body  equal  to  length  of  head,  4  times  in  total 
length.  Snout  as  long  as  diameter  of  eye,  34  times  in  length 
of  head ;  interorbital  width  3  times  in  length  of  head ;  no 
barbels.  Dorsal  II  7,  originating  halfway  between  end  of 
snout  and  base  of  caudal  fin,  nearer  to  base  of  ventrals  than 
to  origin  of  anal  fin.  Anal  II  6.  Pectoral  |  length  of  head, 
not  reaching  ventral.  Scales  27-28  ^ ;  1  scale  between 
lateral  line  and  base  of  ventral.  Caudal  lobes  much  elongate. 
Silvery,  grevish  on  the  back,  the  dorsal  and  lateral  scales 
with  a  blackish  edge ;  caudal  lobes  black  at  the  end. 

Total  length  145  millim. 

Senah,  Sarawak  [Everett).     Six  specimens. 

Nematabramis,  gen.  nov. 
Body   much  compressed,   with    trenchant  ventral    edge. 
Ann.  dk  Mag.  N.  Hist.  Ser.  6.  Vol.  xiii.  17 
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Scales  moderate;  lateral  line  abruptly  bent  downwards 
behind  the  pectoral  fin  and  running  close  to  the  lower  profile 
of  the  body.  Mouth  directed  upwards,  moderately  large ; 
upper  jaw  protractile;  a  long  maxillary  barbel;  gill-mem- 
branes united  across  isthmus;  gill-rakers  short;  pseudo- 
branchisB  present.  Pharyngeal  teeth  hooked,  in  two  series 
(5.4 — 4.6).  Dorsal  fin  moderately  elongate,  opposite  to 
but  shorter  than  anal  fin.  Pectorals  elongate,  falcate; 
ventrals  well  developed ;  caudal  forked. 

Nematabramts  EvereUi. 

Depth  of  body  3^  to  3J  times  in  total  length,  length  of 
head  4^  times.  Upper  profile  of  head  and  nape  slightly 
concave  ;  snout  a  little  longer  than  diameter  of  eye,  which  is 
4  times  in  length  of  head;  interorbital  width  2^  times  in 
length  of  head;  maxillary  barbel  1^  to  twice  as  long  as 
head.  Dorsal  II  9-12,  originating  twice  as  far  from  end  of - 
snout  as  from  base  of  caudal.  Anal  III  16-18.  Pectoral  1^ 
as  long  as  head,  extending  beyond  base  of  ventral ;  latter 
a  little  nearer  end  of  snout  than  base  of  caudal.  Scales 
36-37  ^.     Colour  pale,  with  a  silvery  lateral  stripe. 

Total  length  110  millim. 

Bongon  and  Merabeh,  N.  Borneo ;  Baram  River,  Sarawak 
(Everett) .     Five  specimens. 

NemacJiilua  olivaceua. 

Depth  of  body  6|  to  6^  times  in  total  length,  length  of 
head  4^  to  4|  times.  Eye  f  length  of  snout,  f  interorbital 
width,  1  length  of  head ;  head  naked ;  maxillary  and  outer 
rostral  barbels  extending  to  middle  of  operculum.  Depth  of 
caudal  peduncle  §  to  |  depth  of  body,  equal  to  the  distance 
between  the  anal  and  the  caudal  fins.  Dorsal  II  8,  origin- 
ating above  the  base  of  the  ventrals,  and  slightly  nearer  the 
end  of  the  snout  than  the  base  of  the  caudal.  Pectorals  } 
length  of  head,  as  long  as  ventrals,  which  reach  the  vent. 
Anal  II  6,  halfway  between  dorsal  and  caudal.  Caudal 
feebly  notched.  Body  entirely  covered  with  imbricate 
scales,  of  which  there  are  about  30  between  dorsal  and  ventral 
fins.  Olive  above,  with  or  without  traces  of  17  darker  bars 
across  the  back,  yellowish  beneath;  fins  grey  or  greyish 
without  spots.  ' 

Total  length  80  millim. 

Bongon,  N.  Borneo  {Everett).    Five  specimens. 
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Nemachilus  saravacensis. 

Depth  of  body  6\  to  6  times  in  total  length,  length  of  head 
4^  to  4|  times.     Eye  |  to  |  length  of  snout,  a  little  less  than 
interorbital  width,  \  length  of  head ;  head  naked ;  maxillary 
and  outer  rostral  barbels  extending  to  middle  of  operculum. 
Depth  of  caudal  peduncle  |  depth  of  body,  equal   to  the 
distance  between  the  anal  and  the  caudal  nns.     Dorsal  II 
8-9 ;    originating   slightly  in   advance  of  the  base  of  the 
ventrals,  and  at  equal  distance  from  the  end  of  the  snout  and 
the  base  of  the  caudal.     Pectorals  as  long  as  the  head,  longer 
than  the  ventrals,  which  do  not  reach  the  vent.     Anal  II  6, 
halfway  between  dorsal  and  caudal.     Caudal  deeply  notched. 
Body  entirely  covered  with  imbricate  scales,  of  which  there 
are  about  30  between  dorsal  and  ventral  nns.     Yellowish, 
with  13  to  15  brown  bars  across  the  back,  and  a  series  of 
brown  spots  or  vertical  bars  on  each  side ;  a  black  vertical 
streak  below   the  eye;   dorsal  and  caudal  fins  with  small 
brown  spots ;  usually  a  round  black  spot  at  the  base  of  the 
anterior  dorsal  rays. 
Total  length  55  millim. 
Senah,  Sarawak  (Everett).     Four  specimens. 
Specimens  previously  received  from  Marquis  Doria  have 
been  referred  (Cat.  Fish.  vii.  p.  350)  to  A^.  Jusoiatus,  which 
differs,  apart  from  coloration,  in  the  dorsal  fin  being  formed 
of  a  greater  number  of  rays  and  originating  above  the  inner 
ventral  rays. 

Acanthophthalmus  borneensis. 

Depth  of  body  8  to  9  times  in  total  length,  length  of  head 
6J  to  7  times.  Eye  very  small  j  suborbital  spine  very 
fitrong;  barbels  short.  Dorsal  7-8,  its  distance  from  the 
caudd  about  i  the  total  length.  Anal  6-7,  its  distance  from 
the  caudal  ^  to  f  the  total  length.  Ventrals  halfway  between 
the  head  and  the  caudal  fin.  Caudal  fin  crescentically 
notched.  Scales  minute.  Body  colourless;  three  black 
annular  bands  on  the  head — the  first  on  the  snout,  the  second 
passing  through  the  eyes,  the  third  across  the  occiput  and 
covering  the  opercles;  dorsal  and  caudal  fins  black  at  the 
base. 

Total  length  50  millim. 

Baram  Biver,  Sarawak  {Hose) .     Several  specimens. 

This  and  the  two  preceding  species  are  of  special  interest 
as  the  first  Cobitines  described  from  Borneo.  Homaloptera 
is  also  represented  in  Mr.  Everett's  Sarawak  collection  by 
two  species  previously  known  from  Burma,  viz.  H.  hilineata^ 
Blyth,  and  M.  {Helgia)  modesta^  Vincig. 
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XXVII. — Descriptions  of  Three  new  Itycsdniiedfrom  New 
Guinea.    By  Hamilton  H.  Dbuce,  F.Z.S.,  F.E.S. 

The  following  descriptions  are  taken  from  specimens  cap- 
tured by  Mr.  William  Doherty  at  Humboldt  Bay,  North  New- 
Guinea,  and  which  are  now  in  Messrs.  Godman  and  Salvin's 
collection. 

PSEUDONOTIS,  gen.  nov. 

Allied  to  Thysonotis.  Differs  from  that  genus  by  the 
costal  nervure  bein^  free  its  entire  length  and  by  the  sullcostal 
nervure  emitting  three  branches  only  in  place  of  four,  the 
first  of  which  is  emitted  rather  beyond  the  middle  of  the  cell, 
the  second  slightly  more  than  halfway  between  the  first  and 
third,  the  third  arising  at  the  end  of  the  cell  and  reaching 
the  margin  considerabty  before  the  apex.  Legs  and  palpi 
more  slender  and  not  so  densely  hairy.    Eyes  smooth. 

Type  Myrina  antipha,  Hew. 

Hewitson,  when  describing  his  Myrina  antipha  and  Myrina 
ancharia  (111.  Dium.  Lep.  Suppl.  pp.  7,  8,  1873),  remarked 
that  it  was  not  satisfactory  to  nim  to  place  them  in  the  genus 
Myrinaj  but  that  he  had  done  so  because  the  Felders  had 
included  in  it  their  Myrina  danis  and  Myrina  Lorquinii. 

There  are,  I  believe,  four  described  species  in  the  genus, 
viz.: — P.  antwha,  Hew.,  from  Aru  Island;  P.  ancharia. 
Hew^  from  Waigiou ;  P.  Lorquinii,  Feld.,  from  Aru  Island 
and  Gilolo  ;  and  the  species  described  below  as  P.  Humboldti. 

Myrina  danis^  Feld.,  cannot,  in  my  opinion,  be  placed  in 
this  genus  as,  besides  possessing  two  tails  and  a  distinct  lobe 
to  anal  angle,  it  presents  a  somewhat  different  arrangement 
of  the  nervules  in  the  fore  wing,  the  costal  nervure  and  the 
first  subcostal  nervule  being  bent  towards  each  other  and 
running  side  by  side  for  some  short  distance.  The  palpi,  as 
pointed  out  by  Dr.  Felder,  are  different,  the  third  joint  being 
longer  and  the  second  shorter ;  the  eyes  also  are  hairy. 

It  is  closely  allied  to  Hypolyccena. 

Pseudonotis  Humboldtiy  sp.  n. 

Allied  to  P.  ancharia^  Hew. 

^ .  Upperside  :  blue  more  extensive,  especially  in  the  hind 
wing,  where  it  reaches  almost  to  the  marginal  row  of  lunules, 
white  patch  on  costal  margin  more  restricted  centrally. 

Unaerside :  costal  margin  of  fore  wing  not  brown-bordered 
as  in  other  species,  outer  marginal  border  wider  at  angle  and 


Digitized  by  VjOOQ IC 


Lycednidm  Jrom  New  Guinea.  253 

brown  border  of  hind  wing  better  defined.     In  some  specimens 
the  disks  in  fore  wing  are  dusted  with  white. 

9 .  Upperside  brown-bordered,  with  a  semicircular  white 
band  common  to  both  wings,  commencing  just  inside  and 
rather  before  the  middle  of  the  costal  margin,  and  reaching 
the  anal  margin  of  hind  wings ;  broadest  about  the  median 
nervules  of  fore  wing;  bases  brown,  thickly  dusted  with 
shining  light  blue  scales.  Outer  marginal  row  of  black  spots 
larger  than  in  male  and  bordered  inwardly  with  more  distinct 
shinine  blue  crescent-shaped  lunules. 

Underside  as  in  male,  but  lunules  larger  and  more  distinct. 

Expanse,  ^  1  J,  ?   1t^  inch. 

Edb.  Humboldt  Bay;  ISew  QmneB,  {ffagge-Gfrub).  Mus. 
Stand. 

The  indentation  on  the  outer  margin  of  hind  wing  is 
scarcely  discernible  in  this  form. 

The  female  described  is  from  a  specimen  in  Dr.  Staudinger's 
collection,  and  is,  perhaps,  exceptionally  large. 

Taken  by  Mr.  Doherty  in  September  and  October. 

Epimastidia  ptlumna,  sp.  n. 

(J .  Allied  to  E.  inopSy  Feld.  Upperside  carulean  blue, 
narrowly  edged  with  blackish  brown ;  costal  third  of  hina 
^^g  greyish  brown,  except  along  the  costal  margin,  which  is 
pure. white;  three  more  or  less  distinct  black  spots  towards 
the  anal  angle,  adjoining  the  black  border,  that  between  the 
first  and  second  median  nervules  being  the  most  distinct. 

Underside  :  costal  margin  of  fore  wing  rather  more  broadly 
bordered  than  in  E.  inopSy  and  with  a  narrow  greyish  line 

f)artly  closing  the  cell ;  outer  marginal  border  consisting  of 
unules  as  in  that  species,  but  larger  and  more  distinct.  Hind 
wing  with  the  inner  band  broader  and  the  lunules  and  spots 
much  larger,  so  that  the  white  band  between  the  brown  border 
and  the  inner  row  of  black  lunules  is  reduced  to  a  line  of 
white  crescent-shaped  markings  bordering  the  lar^e  black 
lunules.  On  the  inner  edge  of  the  brown  band,  about  the 
middle  of  the  wing,  is  a  sliehtl^  irregular  line  of  faint  grey 
markings  indistinctly  edged  with  white.  The  three  lower 
black  spots  in  the  marginal  series  are  more  or  less  suffused 
with  light  shining  blue  scales. 

$ .  Upperside  much  as  in  E.  tnops  $ ,  but  the  bases  of 
both  wings  strongly  suffused  with  greenish  blue. 

Underside  as  m  male,  except  that  the  inner  margin  of 
fore  wing  is  white,  not  brownish  grey  as  in  that  sex. 

Expanse,  ^  $  If^  inch. 

Hab.  Humboldt  Bay  (September  and  October). 
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Arhopala  leo^  sp.  n. 

Alied  to  A,  hercules^  Hew. 

(? .  Upperside  a  more  brilliant  and  bluer  shade  of  purple. 

Underside  light  shining  silvery  emerald-green,  with  bands 
and  spots  arranged  as  in  A,  herculesy  but  the  two  spots  in  the 
cell  of  the  fore  wing,  the  one  under  the  costal  nervure,  and 
the  two  within  the  cell  of  the  hind  wing  deep  black  with 
whitish  rings ;  the  band  on  both  wings  is  also  bordered  with 
whitish,  and  the  spots  and  markings  on  the  upper  part  of  the 
anal  margin  of  the  hind  wing  are  either  very  minute  or  have 
entirely  disappeared. 

? .  Upperside  differs  considerably  from  A.  hercules  ?  by 
the  more  violaceous  and  much  more  extensive  blue  colour,  the 
outer  margin  of  the  fore  wing  being  narrowly  and  that  of  the 
hind  wing  very  narrowly  brown.  There  is  also  no  trace  of  the 
distinct  brown  mark  which  closes  the  cell  of  the  hind  wing  of 
A.  hercules  ?  . 

Underside  as  in  male,  but  slightly  duller. 

The  lobe  in  both  sexes  is  less  produced  than  in  A.  hercules. 

Expanse,  ^  ^-j^,  ?  2i  inches. 

Bab.  Humboldt  JBay  (September  and  October). 

Distinguished  from  its  ally  by  its  smaller  size,  altogether 
different  female,  and  by  the  wings  of  both  sexes  being  more 
transparent,  and  so  enabling  the  spots  and  bands  on  the  under- 
side to  be  seen  through  on  the  upperside,  and  by  the  light 
colour  of  the  underside. 

M.  Kirsch  (MT.  Mus.  Dresd.  i.  p.  127, 1877),  in  describing 
two  specimens  received  from  Ansus,  which  he  refers  to 
A.  herculesy  Hew.,  states  that  the  female  was  unknown  to 
Hewitson  and  Felder  and  that  it  is  bright  brown  on  the 
upperside  without  a  trace  of  violet^blue;  but  it  does  not 
appear  clear  whether  that  remark  applies  to  a  specimen  from 
Ansus  or  Java.  I  have  not  seen  a  specimen  from  Java  or 
Makassar  (whence  the  type  was  derived),  but  have  before  me 
several  females  from  Minahassa  which  have  the  blue  on  the 
disks  very  distinct  and  are  much  like  Felder's  figure  of 
A.  araxes  ?  .  Dr.  Staudinger  (Exot.  Tagf.  p.  280),  who  is 
of  opinion  that  Boisduval's  locality,  "Java,"  is  incorrect, 
describes  the  form  found  in  Waigiou  under  the  name  hercu-^ 
linay  and  states  that  it  has  two  forms  of  female,  one 
nearly  all  blue  on  the  upperside,  the  other  with  no  blue  at 
all.  Messrs.  Oodman  and  Salvin's  collection  contains  both 
sexes  from  Waigiou,  the  female  having  the  blue  on  the  upper- 
side  quite  as  extensive  as  A.  leo  $  ^  but  of  a  decided  violet 
shade;  and  I  think  it  probable  that  those  female  specimens 
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which  are  entirely  black  on  the  upperside  should  be  referred 
to  males  which  have  yet  to  be  discovered.  A.  herculina 
is  probably  intermediate  between  A.  leo  and  A.  tyrannvsy 
Fefd. 


XXVIII.— On  the  Elateridae  of  Japan. 
By  G.  Lewis,  F.L.S. 

[Oontinued  from  p.  201.] 

Athoua  jactatuSy  sp.  n. 

(S .  Niger,  griseo-pubescens ;  thoraoe  parallelo,  nigro ;  elytris  ferru- 
gineo-brunneis,  sutura  fasca;  antennis  nigris;  pedibns  fusco- 
brunneis. 

L.  7-8J  mill. 

Black,  shining,  with  grey  pubescence,*  the  head  rather 
coarsely  punctate,  depressed  between  the  antennas ;  the  thorax 
somewhat  parallel  at  the  sides,  feebly  canaliculate  in  the 
middle,  punctuation  much  smaller  than  that  of  the  head, 
hind  angles  concolorous,  short  and  blunt;  the  scutellum 
fuscous ;  the  elytra  rusty  brown,  punctate-striate,  interstices 
little  convex  and  punctulate;  the  antennsB  rather  slender, 
black ;  the  legs  dusky  brown,  knees,  ends  of  tarsi,  and  claws 
paler.  There  is  one  example  with  the  basal  joint  of  the 
antennae  red,  elytra  dark  brown,  and  legs  pale. 

There  is  a  close  resemblance  in  this  species  to  A.  difficilis^ 
Duf.,  but  the  thoracic  hind  angles  are  not  red  and  the  elytra! 
sutures  are  dark.  The  general  form  also  is  more  parallel.  I 
took  a  large  number  of  specimens,  but  no  female ;  the  female 
of  A.  dif^lis  is  also  unknown,  so  that  the  female  of  each 
species  is  probably  very  sluggish. 

Hob.  ]N  ara.     In  abundance  at  the  end  of  June. 

Athous  inornatusy  sp.  n. 

Obscure  brmmeus,  subnitidusygnseo-pubescens ;  thoraoe  post  angulot 

rufo ;  elytris  pedibusque  pallide  brunneis. 
L  $  lOi,  6  7i  mill. 

(f.  Dull  brown,  with  ^;riseous  pubescence;  the  head 
rather  closely  punctured,  httle  rugose;  the  thorax  pitchy 
brown,  with  a  oroad  reddish  area  behind  the  anterior  angle, 
rather  more  finely  punctured  than  the  head,  not  very  convex, 
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hind  angles  little  acute^  sometimes  a  little  tamed  outwards^ 
carina  well-marked,  marginal  rim  raised  as  much  as  the 
carina ;  the  scutellum  dark  brown ;  the  elytra  testaceous  or 
pale  brown,  finely  punctate-striate,  interstices  punctulate  and 
finely  rugose :  the  antennae  brownish,  with  the  base  of  each 
joint  paler ;  tne  legs  pale. 

Female  much  more  robust,  with  much  larger  punctuation 
on  head  and  thorax ;  thorax  convex,  with  elytra  widening  out 
behind  the  middle.  Sometimes  the  females  are  wholly  dark 
brown. 

Hab.  Junsai  and  Sapporo.    Twelve  examples. 

Aihou8  undoaus^  sp.  n. 

Ater,  opacutf ,  dense  cinereo-pubescens ;  an  tennis  inoonspicue  serratis ; 

elytris  bronneiS)  fasciis  tribus  flexuosis. 
L.  18  mill. 

Black,  rather  opaque,  with  ashy-^ey  pubescence;  the 
head  densely  punctured,  forehead  triangularly  impressed ; 
the  thorax  very  closely  punctured,  punctures  on  the  disk 
larger  (some  ocellate)  than  those  of  the  head,  median  channel 
short,  commencing  in  the  middle  and  not  extending  to  the 
base,  hind  angles  markedly  turned  outwards,  without  a 
carina;  the  scutellum  rather  lon^,  obscurely  sculptured, 
minutely  incised  behind ;  the  elytra  dull  brown,  with  intervals 
free  of  pubescence  which  assume  the  appearance  of  fascisB, 
viz.  a  large  lobe-shaped  space  at  the  base  on  interstices  2  to  5, 
and  behind  it  a  zigzag  fascia  on  interstices  1  to  8,  behind  the 
middle  is  a  broader  fascia,  which  extends  across  the  whole  of 
the  elytron,  punctate-striate,  stri®  narrow  but  rather  deep, 
interstices  convex  and  rugoselv  punctulate ;  the  antennas  and 
legs  concolorous  with  the  head  and  thorax. 

Kesembles  the  European  A.  undulatus^  De  Geer. 

Hab.  Nikko.  Taken  not  far  from  the  summit  of  NiohozaUi 
where  snow  remained  in  patches  in  June. 

COBYMBITES,  Latreille. 

I  have  an  example  of  a  species  belonging  to  Cand^ze's 
first  section  of  the  genus,  taken  by  Mr.  Fenton  in  Tezo,  but 
the  specimen  is  not  in  good  condition. 

Corymbites  daimio^  sp.  n. 

l^iger^  nitidus,  nigro-pubescens ;  thoraoe  subconvezo,  leviter  cana- 
liculato;  elytris  flavis,  macula  scuteUari  alterisque  duabus 
pedibusque  nigris. 

L.  10-11  mill. 
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Densely  blacky  shining,  pubescence  black  on  the  head  and 
thorax^  f ulvoas  on  the  elytra ;  the  head  rather  closely  punc- 
tnlate ;  the  thorax  lightly  panctulate,  median  channel  feeble 
or  sometimes  absent ;  the  elytra  striate-punctate,  interstices 
little  rugose  and  finely  punctulate,  yellow,  with  five  black 
spots,  scutellar  spot  dehiscent  behind ;  two  black  dorsal  spots, 
somewhat  circular  in  outline,  usually  partly  covering  the  third 
interstice  and  spreading  to  the  eighth,  sometimes  much 
smaller ;  the  two  apical  spots  are  shaped  like  the  apex  of  an 
elytron,  separated  from  each  other  and  the  apex  and  outside 
edge  usually  by  the  width  of  two  or  three  interstices.  The 
antennaB  and  legs  densely  black. 

^  •  Antennas  strongly  pectinate,  lateral  thoracic  margins 
narrowly  elevated. 

C.  vemalisj  Hentz,  and  G.  Boeberij  Germ.,  are  similar 
species  to  this. 

Hob.  Yuyama,  Chiuzenji,  and  Sapporo.     Not  rare. 

Gorymhites  tessellatusj  L. 

Cand^ze  introduced  the  name  of  this  species  to  the  Japanese 
list  (M^m,  Ac.  Belg.  1864,  p.  53),  and  Sch5nfeldt  has  the 
name  in  his  Catalogue ;  but  in  1873  Cand^ze  (Mem.  Li^ge, 
p.  25)  says  it  was  given  in  error. 

Oorymhitea  orientalisy  Cand. 
Corymbites  orkntaUs,  Cand.  Elat.  Nouy.  iv.  IBSQ^  p.  114. 

This  species  is  like  G.  pruinosua ;  it  measures  15  mill, 
and  the  thorax  has  the  hind  angles  slender  and  strongly  out- 
turned. 

Ilab.  '^ Japan"  (Gandize).  I  have  an  example  from 
Chiuzenji  and  another  from  Nikko. 

Corymbites  cerosus. 
Athous  arosus,  Lew.  Ent  Month.  Mag.  1879,  p.  157. 

This  species  is  somewhat  like  G.  modestus^  but  it  is  much 
narrower,  less  convex,  thoracic  angles  not  straight,  yet  only 
feebly  turned  outwards ;  the  elytra  wholly  aeneous ;  the 
antennae  entirely  black,  the  legs  red  and  tarsi  infuscate. 
Originally  I  introduced  this  in  error  as  an  Athous. 

Sab.  Kii  and  Chiuzenji.     Three  examples. 
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Corymbites  modestuSy  sp.  n. 

Fosco-SBneus,  subnitidos,  dense  griseo-pubescens ;  thorace  angolis 
posticis  subrectis ;  elytris  marginibus  anguste  rufescentibos ; 
antennis  (basi  ezcepta)  infuscatis,  pedibas  rufis, 

L.  lOJ  miU. 

Daskj  asneonSy  with  close  grey  pubescence;  the  head 
rather  coarsely  and  rather  densely  punctured;  the  thorax 
densely  punctured  at  sides^  disk  rather  less  closely,  closer  in 
female,  hind  angles  obtuse  and  almost  straight ;  the  elytra 
ppnctate-striate,  interstices  rather  flat,  finely  and  sparsely 
punctulate,  exterior  margks  narrowly  and  somewhat  obscurely 
red ;  the  antennas,  three  basal  joints  reddish,  others  nearly 
black  ;  the  legs  wholly  red. 

Very  similar  to  G.  metallictiSy  Payk.,  but  larger;  elytra 
relatively  longer  and  hind  angles  of  thorax  straighter. 

Hab.  Fukahori  and  Nikko,     Two  examples  only. 

Corymbttea  selectus^  Cand. 
Corymbites  ulectui,  Gand.  M^m.  Acad.  Belg.  1864^  p.  53. 

I  only  obtained  two  examples  of  this  species ;  one  measures 

14  millim.,  the  other  17  millim.  It  is  the  only  large  species 
known  from  Japan  in  which  the  thorax  is  very  densely 
punctured  on  the  sides  and  disk  in  both  sexes;  the  thorax 

15  rendered  opaque  by  the  punctuation. 
Hah.  Sapporo. 

Corymbites  Julvipennts J  sp.  n. 

^neo-fu8CU8,   subnitidus,    fulvo-pubescens ;    elytris    folvo-rafis ; 

antennis  nigris,  pedibus  infuscatis  vel  testaceis. 
L.  d  12i,  $  17  mill. 

Brassy  fuscous,  somewhat  shining,  pubescence  fulvous; 
the  head  coarsely  and  closely  puncturea,  with  a  raised  V-shaped 
smooth  surface  between  the  eyes  ;  thorax,  in  the  male  parallel 
laterally,  canaliculate  in  the  middle,  in  the  female  much  broader, 
convex  on  disk^  very  feebly  canaliculate  at  the  base,  densely 
punctulate  in  both  sexes,  in  the  female  punctures  finer  on  disk ; 
the  scutellum  rather  small  and  narrow ;  the  elytra  yellowish 
red,  striate-punctate,  striae  lightly  impressed,  interstices  flat 
and  sparsely  punctured ;  the  antennae  black ;  the  legs  black 
or  testaceous. 

Resembles  an  American  species,  G.  volitansj  Esch. 

Hab.  Miyanoshita.  Two  examples  from  a  decaying 
Ginkgo  biloba. 
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Ccrymhitea  prcBnobilis^  sp.  n, 

■Elongatus,  purpureo-8Bneu8,  nitidns,  griseo-  vel  fulvo-pubescens ; 
thoraoe  lateribus  dense,  in  medio  tenuiter,  pnnotatis;  elytris 
punctato-striatis,  interstitiis  subrugosis,  punctulatis. 

I.  19-22  miU. 

Bronzy,  with  a  purple  tint,  shining,  pubescence  grey  or 
fulvous ;  the  head  deeply,  not  closely  punctured,  punctures 
round,  elevated  in  front  of  the  eyes ;  the  thorax  visibly 
canaliculate  longitudinallv,  much  more  closely  punctured  at 
the  sides  than  on  the  head,  disk  finely  and  sparsely  punctu- 
late  ;  the  scutellum  finely  and  closely  punctulate ;  the  elytra 
rather  more  metallic  than  the  thorax,  puuctate-striate^  inter- 
stices finely  rugose  and  punctulate,  strias  nearest  the  suture 
fine ;  the  antennas  and  legs  infnscate,  tibial  little  paler. 

To  be  placed  next  to  U,  serri/er,  Gand.,  a  species  found  at 
Eob^  and  Nikko. 

Hab.  Idzu,  Yokohama,  and  Yuyama.  There  are  specimens 
also  in  the  British  Museum. 

Gorymbitea  hypocritaj  sp.  n, 

Fusco-niger,  nitidus,  griseo-pubescens ;  elytris  subobsolete  striatis ; 

antennis  nigris,  pedibus  infascatis. 
L.  10  mill. 

Dusky  black,  shining,  with  grey  pubescence;  the  head, 
surface  uneven,  rather  aensely  punctate ;  the  thorax  widest 
in  the  middle,  less  coarsely  and  more  sparingly  punctured 
than  the  heaa,  hind  angles  carinate,  somewhat  acute  and 
turned  outwards  (in  this  respect  like  C.  pf*uinosuSy  Motsch.), 
thoracic  lateral  rim  well-marked  ;  the  elytra,  striae  very  fine, 
in  some  lights  obliterated  by  the  punctuation  of  the  inter- 
stices, interstices  finely  and  somewhat  thickly  punctulate; 
the  antennae  rather  long,  not  serrate,  third  joint  snorter  than 
the  fourth  and  more  than  twice  as  long  as  the  second,  coloured 
like  the  body ;  the  legs  not  quite  so  dark. 

Superficially  this  species  looks  like  an  Athoua. 

Hab,  Nikko.     Two  examples. 

Corymbitea  notabilisy  Cand. 
Coryndntes  notahtlis,  Cand.  M^m.  Li^ge,  1873,  p.  25. 

I  have  an  example  which  is  obscurely  brassy  above,  not 
brown.  The  punctures  on  the  thoracic  disk  of  all  the  speci- 
mens are  fine  and  sparse ;  Candfeze^s  description  of  the  punc- 
tuation applies  to  the  sides  only. 

Hab.  Nagasaki,  Kumamoto,  and  Yuyama. 
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Corymbitea  {Selatosomus)  puncticollts^  Motsch. 
CorymbiteB  (SelatosomM)  puncttcoUia,  MotscL  BuU.  Mosc.  1866,  p.  167. 

This  species  is  similar  to  C.  ceneusj  L.,  bat  it  is  much 
larger,  and  the  thorax  is  densely  panctalate  on  the  disk  ia  the 
female  and  scarcely  less  so  in  the  male.  Some  examples  are 
highly  metallic,  bright  green  or  coppery. 

Hab.  Chiuzenji  and  Sapporo.  Taken  abandantly  in  both 
places. 

Corymbitea  onero8ua^  sp.  n. 
Corymbites  tristti,  Cand.,  Horn,  Tr.  Am.  Phil.  Soc.  x.  p.  2dd. 

Infuscatus,  Bubnitidus,  folvo-pubesoens ;  elytris  testaceis,  nigro- 
vittatis,  nltra  medium  snb^Iatatis ;  antennis  nigris  vel  obBCore 
bronneis. 

L.  <J  11,  2  14  miU. 

Dosky  brown,  little  shining,  pubescence  fulvous ;  the  head 
little  coarsely  and  somewhat  unevenly  punctate,  angles  close 
to  the  antennsB  raised  and  smooth ;  the  thorax  evenly,  thickly, 
not  coarsely  punctate,  convex  on  disk,  widest  in  the  middle, 
hind  angles  carinate,  not  acute,  slightly  turned  outwards; 
the  elytra  testaceous,  sntural  interstice  blackish,  second  dark 
for  nearly  half  the  elytral  length ;  from  the  humeral  angle 
to  one  third  of  the  elytra  interstices  5  to  7  are  darkly  marked, 
the  marking  extending  beyond  the  middle  on  the  sixth  inter- 
stice, and  it  then  widens  out  over  interstice  5,  and  on  inter- 
stices 8  and  9  the  dark  colouring  approaches  the  apex,  the 
striae  are  scarcely  or  very  feebly  punctured.  In  one  specimen 
the  elytral  markings  join  in  the  middle  of  the  dorsum,  not 
unlike  the  markings  m  (7.  cruciatusy  L.  The  antennse  and 
legs  are  dull  brown.  In  an  example,  which  I  consider  is 
the  male,  the  antennas  are  much  longer,  each  joint  bein^  one 
third  longer,  more  lax,  and  all  black,  and  the  lateral  nm  of 
the  thorax  is  raised  and  the  hind  angles  acute,  with  the  disk 
feebly  convex. 

This  species  is  very  similar  to  0,  trtstiSy  Cand.,  but  differs 
in  the  thoracic  canaliculation  being  absent,  punctuation  of 
the  thorax  less  coarse,  and  the  punctuation  of  the  second 
and  third  striae  is  scarcely  visible.  I  have  exatnined 
Cand^ze's  type  of  G.  trislia  in  the  Janson  collection;  it 
is  a  female,  and  it  appears  that  the  male  was  unknown  at 
the  date  of  Cand^ze's  Monograph.  In  the  Janson  collection 
there  are  also  two  examples  of  C.  onerosus  from  Japan, 
both  females,  and  they  are  labelled  G.  trUtiSy  Cand. 

Hab.  Oyama,  Tokio,  Shimabara,  Oyayama,  and  (<J?) 
Tuyama. 
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Gorymhitea  pacatua^  sp.  n. 

Obscure  nigro-branneas,  pamm  nitidoB,  griseo-pnbesoens ;  elytris 
flayo-teetaceis^nigro-Titfcatis,  ultra  medium  subdilatatis ;  antennis 
nigris,  tibiis  brunneis. 

L.  ^-^  miU. 

Dull  blackish  brown,  with  grej  pubescence;  the  head 
rather  closelj  and  coarsely  punctate;  the  thorax  widest  in 
middle^  hind  angles  rather  acute,  moderately  turned  outwards, 
little  convex  on  disk ;  the  eljtra  pale,  with  dark  markings, 
sutural  interstice  dark  (also  scutellum),  humeral  angle  on 
interstices  5  to  7  dark,  near  the  middle  interstices  5  to  7 
dark  and  on  interstices  8  to  9  the  marking  extends  to  the 
apices  (the  markings  are  a  little  variable),  stria)  punctate, 
interstices  little  rugose  and  punctulate ;  the  antennas  black, 
rather  long;  the  legs,  thighs  infuscate  or  obscure  brown, 
tibiae  and  tarsi  reddish  brown.     Female  unknown. 

This  species  somewhat  resembles  a  very  small  specimen  of 
0.  onerostM. 

Bab.  Tokio.  Taken  by  Mr.  Fenton  In  some  numbers,  and 
I  am  indebted  to  him  for  three  male  examples. 

Corymbitea  vageptcttMy  sp.  n. 

Obscure  nigro-brunneus,  subopacus,  griseo-pubescens ;  thoraoe 
dense  punctato ;  elytris  obscure  triiiEtsciatis,  ultra  medium  sub- 
dilatatis ;  antennis  pedibusque  brunneis. 

L.  7-7i  mill. 

Dull  blackish  brown,  head  and  thorax  densely  pubescent ; 
the  head  rather  flat  between  the  eyes,  densely  punctured ;  the 
thorax  rather  convex  in  female,  densely  punctured  in  both 
sexes,  widest  in  the  middle,  hind  angles  not  very  acute, 
moderately  turned  outwards;  the  elytra  dull  brown,  with 
three  pale  fasciae  not  well  defined,  that  at  the  base  chiefly 
occupies  the  third  and  fourth  interstices,  that  before  the  middle 
the  third,  fourth,  fifth,  and  seventh,  and  before  the  apex  there  is 
one  similar  to  the  last ;  the  fasciae  vary  in  breadth,  and  some- 
times the  outer  elytral  margin  is  pale;  the  antennae  are 
longer  in  the  male  than  the  female,  but  not  nearly  so  lax  or 
so  long  as  in  those  of  G,  pacatus.  brown,  and  the  bases  of  the 
articulations  sometimes  paler ;  the  lee's  obscure  brown. 

Hab.  Kumamoto.  Both  sexes  taken  abundantly  on  the 
25th  April,  1881,  from  the  flowers  of  a  dog-rose. 
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Corymhitea  mundulusy  Lew. 
Corymhites  mundtduSf  Lew.  Ent  Month.  Mag.  1879,  p.  157. 

Pioeus,  nitidus,  griseo-pubescens ;  thorace  sparse  et  tenuiter  punctu- 
lato  ;  elytris  punctato-striatis,  interstitus  subtiliter  punotulatis, 
marginibus  externis  rufesceutibus ;  antennis  (basi  ezcepta)  infus- 
catis  ;  pedibus  obscure  rufis. 

L.  7-8  mill. 

The  type  of  this  species  has  an  »neou8  tinge,  but  in  a 
series  of  eighteen  specimens  I  do  not  observe  another  with 
this  colour.  There  is  one  example  also  with  the  antennso 
wholly  red. 

ffcib.  Yokohama,  Kii,  Mijranoshita,  Ojama,  Ojajama^ 
and  Hagi  {HiUer). 

CorymbiteB  gratuBj  sp.  n. 

Angustatus,  parallelus,  obscure  aBueus,  opacus ;  thorace  creberrime 
ocellato-puDctato,  canaHculato,  angulis  posfcicis  haud  carinatis ; 
elytris  densissime  rugoso-punctatis ;  antennis  nigris  ;  pedibus  rufis, 
tarsis  infuscatis. 

L.  11-12  mill. 

Narrow,  parallel  at  sides,  obscurely  aeneous,  opaque ;  the 
head  densely  punctate,  punctures  ocellate,  frontal  carina 
smooth;  the  thorax  punctured  like  the  head,  with  broad 
median  channel,  posterior  angles  turned  outwards,  somewhat 
acute  in  male,  rather  obtuse  in  female  ;  the  scutellum  densely 
punctured  like  the  ely tral  interstices ;  the  elytra  punctate- 
striate,  striae  finely  cut,  interstices  densely  punctured  and 
transversely  rugose ;  the  antennae  serrate,  joints  longest  in 
male,  otherwise  difiering  little  in  the  sexes,  black ;  the  legs, 
thighs,  and  tibiae  clear  red^  tarsi  dusky. 

This  and  the  five  following  species  are  narrow  and  form  a 
section  in  the  genus  distinct  from  the  others  from  Japan. 

Bah.  Ichiuchi,  Chiuzenji,  Subashiri,  Miyanoshita,  and 
Junsai. 

Corymbites  ferrugineipennis^  sp.  n. 

Angustatus,  parallelus,  obscure  seneus,  opacus ;  thorace  creberrime 
ocellato-punctato,  angulis  posticis  baud  carinatis ;  elytris  fer- 
rugineis ;  tibiis  rufis. 

L.  9^-10  mill. 

Form  like  that  of  G.  gratus  and  the  head  and  thorax 
similarly  punctate:  the  thorax  less  deeply  channelled;  the 
elytra  rusty  red  ana  much  less  densely  punctulate  and  rugose ; 
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the  antennsB  much  shorter  in  male;  the  legs  red^  thighs 
sometimes  duakj,  tarsi  infascate. 

If  the  antennsB  of  the  male  were  longer  and  more  lax  this 
species  might  be  taken  for  a  variety  of  G.  grains  with  red 
wing-cases. 

Hob.  Nikko  and  Chiuzenji.     Four  exam[)les. 

Corymhites  rubrtpennis^  sp.  n. 

C.  ferrugineipenni  simillimus,  antenms  magis  longioribus  ;  thorace 

hand  cariiiato ;  elytria  rubris. 
L.  9J  milL 

Narrow,  parallel,  obscure  sdneous^  opaque ;  the  head  little 
rugose,  very  closely  ocellate-punctate,  frontal  carinsB  semi- 
circular; the  thorax  punctured  like  the  head,  widely  flat- 
tened in  the  middle,  hind  angles  a  little  broad  and  relatively 
obtuse,  little  turned  outwards,  the  basal  carina  being  markedly 
absent;  the  elytra  bright  red,  punctate-striate,  interstices 
densely  rugose  and  punctulate ;  the  antennae  serrate,  rather 
long;  the  legs,  tibiae  red,  thighs  and  tarsi  infuscate. 

Ual.  Higo.     One  male  example. 

Corymhites  chlamydatttSj  sp.  n. 

Angustatus,  parallelus,  SBneus,  subnitidus ;  capite  groese  et  creber- 
rime  ocellato-punctato ;  thorace  a  basi  conspicae  carinato ;  elytris 
rufis,  interstitiis  punctolatis  hand  rugosis;  aniennis  nigris; 
pedibus  rufis. 

L.  12  mill. 

Narrow,  parallel,  brassy,  somewhat  shining ;  the  head  very 
closely  and  coarsely  punctured,  punctures  ocellate ;  the  thorax 
densely  punctate,  the  punctures  round  and  deep,  not  pressed 
together  nor  ocellate  on  the  disk,  hind  angles  very  distinctly 
carinate,  somewhat  acute  and  rather  turning  outwards ;  the 
elytra  bright  red,  punctate-striate,  interstices  little  convex, 
punctulate,  feebly  rugose;  the  antennae  black,  articulations 
somewhat  long  and  lax ;  the  legs  red,  tarsi  dusky. 

Differs  from  the  other  five  narrow  species  of  this  series  in 
having  a  carina  at  the  thoracic  angle  and  the  interstices  of  the 
elytra  being  simply  punctulate. 

Hab,  Yuyama.     One  male  example. 

Corymhites  ooncolor^  sp,  n. 

Ang^ustatus,  parallelus,  obscure  caBmleo-niger ;  oapite  thoraceque 
creberrime  ocellato-punctatis ;  elytris  puDctato-striatis,  interstitiis 
rugosis ;  antennis  nigris ;  pedibus  infusoatis. 

L.7|-8milL 
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Narrow,  parallel,  black,  with  dull  bluish  tinge ;  the  head 
very  closely  ocellate-punctate ;  the  thorax  also  extremely 
closely  punctured^  meaian  channel  feeble,  hind  angles  obtuse, 
without  a  carina,  slightly  turning  outwards ;  the  elytra  punc- 
tate-striate,  interstices  very  rugose,  the  rugosities  obliterating 
the  punctures;  the  antennsB  slender,  lax,  black;  the  legs 
dusky,  witli  the  knees  and  tibisB  paler. 

Eab.  Yuyama«     Two  male  examples. 

Corymbites  ohscuripea^  sp.  n. 

AngnstatuB,  parallelus,  brunneo-SBnens,  opacus ;  thoraoe  creberrime 
ocellato-punctato,  angulis  divaricatis,  baud  carinatis;  elytris 
subbrunneis,  interstitiis  rugosis;  antennis  subelongatis,  nigris; 
pedibns  obscure  brunneis. 

L.  8  mill. 

Narrow,  very  similar  (except  in  colour)  to  (7.  ferruginei'' 
pennis.  The  head  and  thorax  obscurely  ssneous,  very  densely 
punctate,  punctures  ocellate,  hind  angles  of  latter  distinctly 
turning  outwards,  without  a  carina,  median  canaliculation 
feeble,  angles  brownish;  the  elytra  brown,  with  a  brassy 
tinge,  interstices  punctulate  and  rugose,  strias  punctate,  fine 
and  even ;  the  antennas  black,  rather  long,  serrate,  and  joints 
lax,  especially  in  male. 

Hah.  Miyanoshita.     Four  specimens. 

Ludius  niponenatSj  sp.  n. 

LatuB,  niger,  nitidus,  pube  nigra ;  thorace  confertim  punctate,  linea 
in  medio  laeyi;  elytris  tenuiter  striatis,  interstitiis  confertim 
punctatis ;  antennis  pedibusque  nigris. 

L.  20-22  mill. 

Broad  and  robust,  black,  three  basal  joints  of  antenna 
sometimes  pitchy  red,  palpi  and  claws  pale ;  the  head  some- 
what uneven,  coarsely  punctured,  with  an  impression  more  or 
less  distinct  between  the  eyes ;  the  thorax  narrowest  in  front, 
rounded  off  behind  the  anterior  angles,  then  slightly  and 
gradually  widening  to  the  base,  closely  and  evenly  punctured, 
with  narrow  smooth  line  down  the  centre;  the  scutellum 
oblong,  depressed  anteriorly,  sculptured  like  the  interstices  of 
the  elytra ;  the  elytra,  strias  uniformly  not  deeply  impressed 
nor  visibly  punctate,  interstices  closely  punctured,  with  a 
somewhat  imbricated  surface  sculpture,  and  slightly  convex, 
base  excavated  round  the  scutellum. 

The  prostemal  notch  in  the  posterior  process  of  the  keel  is 
veiy  conspicuous.   The  species  is  more  robust  than  L.  abruptusj 
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Say,  but  otherwise  yerjr  similar  to  it ;  the  latter,  however, 
has  no  smooth  median  Ime  on  the  thorax. 
Hob.  Nikko  and  Sapporo.     Three  examples  only. 

Ludiua  Candezei^  sp.  n* 

Ellipticus,  elongatos,  niger,  pube  bnmnea ;  fronte  utrinque  antioe 
angolato ;  thoraoe  carinis  posticis  obUquis ;  elytris  tenuiter 
striatis,  interstitiis  punctulatu ;  antennis  pedibusqae  piceo-nigris. 

L.  24  mm. 

Elliptical,  elongate,  black,  with  brown  pubescence;  an- 
tennae and  legs  pitchy  red;  the  head  oblique  at  the  sides 
before  the  eyes,  truncate  before  the  epistoma,  punctate,  punc- 
tures rather  small  and  somewhat  closely  set ;  the  thorax 
narrowest  in  front,  gradually  widening  to  base,  very  feebly 
sinuous  before  the  angles,  carinas  well  raised  and  oblique,  thus 
leaving  anteriorly  a  wide  interstice,  excavated  transversely  at 
base ;  the  scutellum  distinctly  convex  but  nearly  vertical ;  the 
elytra  elongate,  gradually  narrowing  to  apex,  feebly  striate, 
interstices  punctulate  and  somewhat  finely  rugose;  the 
prostemal  posterior  process  is  very  long  and  the  notch  is 
close  to  the  tip ;  the  antennas,  terminal  joint  constricted,  third 
joint  one  third  longer  than  the  second. 

I  have  onlv  seen  one  example  of  this  curious  species.  The 
form  of  the  wrehead  and  the  oblique  direction  of  the  thoracic 
carinas,  the  convex  scutellum,  and  the  length  of  the  prostemal 
process  are  very  peculiar.  I  have  much  pleasure  in  naming  it 
after  Dr.  M.  E.  Gandfeze,  the  author  of  the  '  Monograph  on 
the  Elateridas '  and  of  the  first  memoir  on  the  Japanese  species. 

Hob.  Nagasaki. 

Luditu  Sieboldiiy  Cand. 
Ludku  Sieboldii,  Cand.  M^m.  Lidge,  1873,  p.  27. 


In  this  species  the  prostemal  notch  is  not  quite  so  con- 
spicuous as  m  L.  fenrugineusy  L.,  but  it  is  well-marked  (see 
fig.  3,  i ,  coxal  cavity). 

Hab.  Nagasaki,  Kob^,  and  Sapporo.     Twenty  examples. 
Ann.  &  Mag.  N.  Hist.  Ser.  6.  Vol  xiii.  18 
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Grigmus  plebeftta. 
Ludtus  pl^'us,  Cond.  M^m.  Lidge,  1878,  p.  28. 

Dr.  Cand^ze  included  Grigmus  in  Ludtus ;  but  the  fonn  of 
the  posterior  prostemal  process  in  Ludtus  (type  L.  ferru" 
gtneus,  L.)  will  not  permit  this.  In  Grigmus  (type  (7.  Aepa- 
ticuSy  Germ.)  the  prostemal  process  descends  immediately 
behind  the  coxae,  and  in  Ludtus  it  extends  horizontally 
for  about  half  the  distance  and  is  then  abruptly  notched  and 
continued  on  a  lower  plane,  and  this  is  the  case  in  all  true 
Ludii.  In  Grigmus  also  the  terminal  joint  of  the  antennas  is 
not  contracted  at  the  apex,  and  in  G.  junior  and  linteatus  it 
is  very  elongate.  G.  pleb^us  is  very  similar  to  G.  hepaticus, 
especially  in  the  elytral  sculpture. 

Hab.  Nagasaki,  Ashiwo,  and  Sapporo. 

Grigmus  Junior* 
Ludtu8  junior,  Cand.  M^m.  Lidge^  1873,  p.  27. 

I  give  a  figure  showing  the  outline  of  the  prostemal  keel 
viewed  sideways  (fig.  4,  t ,  coxal  cavity).  The  great  length 
of  the  antennas  in  the  male  is  a  distinctive  character  in  this 
species. 

Hab.  Yuyama,  Ichiuchi,  Kashiwagi,  and  Sapporo. 

Grigmus  linteatus. 
Ludim  linteatus,  Cand.  M^m.  Lidge,  1873,  p.  28. 
Hah.  Kobd.    Two  examples  found  on  Maiyasan  in  1871. 

Serious  sericariusy  Motsch. 
Dolerosoma?,  Motsch.  Bull  Mosc.  1866,  p.  166. 

The  author  says  this  species  is  similar  to  D.  humeralisj 
Motsch.,  but  larger;  the  elytral  striae  are  crenulate;  it 
measures  8  miliim.  I  have  not  seen  any  insect  which 
answers  to  the  description  he  gives,  unless  it  is  Silesis  mus* 
culusy  Cand. 

[To  be  continued.] 
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XXIX. — A  Month  on  the  Trondhjem  Fiord. 

By  the  Bev.  Canon  Norman,  M.A.,  D.C.L.,  F.R.S.,  &c. 

[Continued  from  p.  164.] 

[Plate  Xn.] 

[The  reader  is  requested  to  make  the  following  corrections  in 
the  preceding  Table  of  Distribution : — 

P.  162,  for  Heteromysis  read  Hemimysis. 
„     for  Chiromysis  read  Heteromysis. 
P.  163.  The  S  in  column  14  should  be  opposite  EudoreUa  truncattUa 

instead  of  £.  emargirueta, 
P.  164,  column  13.  Put  N  instead  of  P  opposite  Campylaspis  costata.'] 

This  Table  of  Distribution  of  the  Higher  Crustacea  of 
Norwajr  contains  one  hundred  and  serenty-eight  species. 
The  distribution  of  these  species  may  be  summed  up  as 
follows : — 

Species  which  occur  both  to  the  north  and  to  the  south 

of  Norway 80 

Species  known  only  to  the  north  of  Norway 19 

Species  known  only  to  the  south  of  Norway 104 

Species  here  recoroed  only  as  Norwegian    26 

178 

But  of  these  last  twenty-five  species  Byihocaria  Payeri^ 
Heller^  has  a  wide  distribution  in  the  great  depths  of  the  cold 
area  of  the  North  Atlantic,  and  Euphaima  pelliundaj  Dana, 
is  an  oceanic  form  with  world-wide  distribution  ;  and  although 
this  species  is  not  marked  in  the  Mediterranean  column,  it 
should  hare  been  so^  since  Euphausia  MUlleriy  Claus,  is  a 
synonym. 

Deducting  these  two  species,  we  have  twenty-three  re- 
maining which  are  as  yet  unknown  beyond  the  Norwegian 
seas. 

Of  the  178  Norwegian  species,  121  are  known  in  British 
seas  and  57  reach  the  Mediterranean,  while  44  occur  on 
the  N.E.  coast  of  North  America.  A  study  of  the  table  will 
show  that  the  species  common  to  Norwaj^  and  N.E.  America 
are,  with  the  exception  of  Carcinus  mcenaa^  Eupagurua 
BemharduSj  and  Grangon  vulgaris^  either  Arctic  or  deep- 
water  forms. 

The  Isopoda  of  Norway  diflfer  in  general  character  from 
those  of  the  British  sea  by  the  fact  that  the  family  Sphs^ro- 
midae  is  only  represented  by  the  single  species  Limnoria 
lignorum]  this  family  is  altogether  unknown  in  the  Arctic 
seas,  and  in  Denmark  only  two  forms  occur,  Limnoria 
Ugnorum  and  Sphceroma  rugicauda.     On  the  other  hand,  the 
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families  Tanaidas,  Munnidas,  and  Munnopsidaa  are  largely 
represented  in  Norway;  the  first  of  these  has  been  little 
studied  in  our  own  seas,  while  the  two  latter  families  are 
lovers  of  a  soft  muddy  bottom  and,  for  the  most  part,  of  a 
considerable  depth  of  water,  conditions  rarely  met  with  on  or 
off  our  coasts;  but  there  can  be  no  doubt  that  our  fauna 
will  hereafter  be  enriched  by  many  additions  in  these  three 
interesting  groups. 

The  Norwegian  seas  are  very  rich  in  Amphipoda.  and  here 
again  many  groups  are  more  largely  represented  than  in 
British  seas  on  account  of  the  greater  depth  of  water  and 
the  nature  of  the  bottom  of  the  fiords ;  but  there  can  be 
no  question  that  the  much  larger  number  of  Amphipods 
known  in  Norway  as  compared  with  the  British  fauna 
is  due  in  no  small  degree  to  the  fact  that  the  Norwegian 
Amphipoda  have  been  more  thoroughly  studied  than  the 
British.  The  following  is  a  comparative  statement  of  the 
number  of  Amphipoda  at  present  known  in  Norway, 
Denmark,  Britain,  and  the  Mediterranean;  the  species  of 
Norway  are  from  Sars  and  Boeck,  those  of  Denmark  are 
taken  from  Meinert's  works,  those  of  Britain  are  from  my 
own  computation  (including  some  unrecorded  species),  those 
of  the  Mediterranean  are  on  the  authority  of  Claus,  Delia 
Valle,  and  Mayer. 


Mediter- 

Norway. 

Denmaik 

Britain. 

ranean. 

Hyperina  . . . 

9 

1 

10 

21 

Gammarina  . 

.     338 

107 

214 

106 

..       17  (P) 

6 

12 

16 

369  113  236  143 

When  we  pass  to  the  consideration  of  the  Entomostraca^ 
we  find  that  these,  with  the  exception  of  one  group,  have 
been  more  studied  and  are  better  known  in  the  British  fauna 
and  in  that  of  the  Mediterranean  than  in  Scandinavia.  With 
respe<jt  to  Copepoda  of  the  latter  country  the  only  papers 
we  have  are  those  of  Boeck,  published  many  years  ago. 
The  Ostracoda  of  the  Norwegian  seas  have,  however,  been 
worked  at  both  by  Professor  G.  O.  Sars  and  myself.  One 
hundred  and  eighteen  species  of  marine  Ostracoda  are  now 
known  from  that  coast  *  and  one  hundred  and  forty-six  from 
our  own  t* 

♦  Norman  (A.  M.),  "Notes  on  the  Marine  Crustacea  Ostracoda  of 
Norway,"  Ann.  &  Mag.  Nat.  Hist.  ser.  6,  vol.  vii.  1891,  p.  108. 

t  Norman  and  Brady,  "  Mon.  Marine  and  Freshwater  Ostracoda  of  the 
North  Atlantic  and  North-western  Europe,"  Section  I.,  Podocopa,  Trans. 
Roy.  Dublin  Soc.  ser,  2,  vol.  iv.  1889,  p.  63.  To  the  species  of  Podocopa 
there  enumerated  are  added  those  of  the  other  sections  of  the  group. 
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Beachtura. 

1.  Portunus  depuratOTy  Linn. 

One  small  specimen,  Trondhjem. 

Anomuba. 

2.  Eupoffurus  pubeacensy  Kr5yer. 
Trondhjem  and  Rodberg. 

3.  Oalaihea  strigosa,  Linn. 

Two  yonng  examples,  Laminarian  zone,  Rddberg. 

Professor  M.  Sars  found  this  species  as  far  north  as  the 
North  Cape  (*  Oversigt  over  de  i  den  Norsk- arctiske  Region 
forekommende  Krebs^r,'  1858). 

4.  Oalaihodea  tridentatvsj  Esmark. 

?  1862.  Galathea  serricomis,  Lov6n,  (Efv.  Vet.-AJrad.  p.  22  (P  junior). 
1856.  Galathea  tridentata,  Esmark,  Skand.  Naturf.  Mote^  p.  239. 
1882.  Galathodes  tridentata,  G.  0.  Sars,  "  Oversigt  af  Norges  Crusta- 

ceer,  I.,"  Vidensk.-Selsk.  Forhand.  Christ,  p.  48  (separate  copy), 

pi.  i  fig.  8. 

On  the  precipices  at  Rodberg  down  to  300  fathoms,  as 
well  as  in  similar  localities  in  Kors  and  Hardanger  Fiords. 

This  species  would  seem  to  feed  on  Lophohelia  proltfera. 
It  is  usually  found  clinging  to  that  coral  or  met  with  in  its 
immediate  neighbourhood. 

Magruba. 

5.  Calocaria  MacandrecBy  Bell. 

In  150-300  fathoms,  Trondhjfem  and  Rodberg ;  also  Oster 
Fiord,  near  Bergen,  400  fathoms,  and  off  Batalden,  near 
Floro,  200-300  fathoms. 

6.  Cheraphilus  nanus,  Krdyer. 

Trondhjem,  150  fathoms. 

This  is  Grangon  hispinosusy  Westwood. 

7.  Pontophilusy  sp. 

I  did  not  find  any  mature  specimen  of  this  genus,  but  an 
example  occurred  m  the  postlarval  stage  (see  G.  O.  Sars, 
"Bidrag  til  Kundskaben  om  Decapodemes  Forvandlinger, 
III.  Fam.  Crangonidae,"  Archiv  f .  Mathem.  og  Naturv.  1890, 
pL  ir.  figs.  19, 20),  in  which  the  telson  and  second  leg  are  as 
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figitred  by  Sars,  while  the  carapace  has  two  dorsal  spines,  a 
rostrum  as  long  as  the  eye,  and  traces  of  lateral  carinae. 

8.  Spirontocaria  polaris^  Sabine. 

1824.  AJphem  polaris,  Sabine,  Supp.  to  Appendix  of  Parry's  Voyage, 

p.  288,  pL  ii.  figs.  6-8. 
1848.  Hippolyte  polaris^   KrSyer,    Monog.    Fremst.    af   Hippolyte's 

Nordiske  Arter,  p.  824,  pi.  iii.  figs.  78-81,  pi.  iv.  \,  82,  $ . 
1848.  HippolyU  borealis,  id.  ibid.  p.  830,  pi.  lii.  figs.  74-77,  <^ . 
1885.  Hippolyte  borealis^  Owen,  in  Append.  Ross's  Second  Voyage, 

p.84jpl.B.  fig.  8,  <^. 
1867.  Jatppolyte  culteUata,  Norman,    '' Report  Exploring  Coasts  of 

Hebrides,"  Brit.  Assoc.  Report,  1866,  p.  200. 
1869.  Hippolyte  cuttdlata^  Norman, ''  Last  Report  Dredging  Shetland," 

Brit.  Assoc.  Report,  1868,  p.  265. 
1879.  Hippohfte  pdaria,  S.  I.  Smith,  "  Stalk-eyed  Crustaceans  Atlantic 

Coast  of  N;  America,"  Trans.  Connect  A<»d.  vol.  v.  p.  80,  pi.  xi. 

figs.  1-4. 

Trondhjem  and  Bddberg,  40-300  fathoms.  I  have  the 
species  also  in  my  collection  from  Hardanger  Fiord,  oflTLervig, 
and  in  Stoksund ;  Norddals  Fiord,  Floro  ;  Svolveer,  Lofoten 
Islands;  Varanger  and  Bog  Fiords,  East  Finmark;  from 
the  Minch  and  off  Shetland :  all  dredged  by  myself.  Also 
from  Greenland  (^Valorous'  Exped.)  ;  lat.  eO""  14'  N.,  long. 
4°  30^  W.,  290  fathoms  {^Porcupine,'  1869,  Stat  78)  ;  and  off 
Halifax,  N.E.  America  {8.  L  Smith). 

9.  8p%rontocar%8  securijrons^  Norman. 

Trondhjem,  150  fathoms. 

This  is  a  much  more  common  species  than  8.  spinusj  Sow. 
In  British  seas  the  latter  is  very  rare ;  the  former  I  have 
from  Northumberland  and  Durham  coasts,  Shetland,  the 
Minch,  Loch  Fyne,  Firth  of  Clyde,  &c.  in  our  own  seas ; 
from  most  of  the  fiords  in  which  I  have  dredged  in  West 
Norway  and  Finmark;  also  from  Tromso  (/.  Sparre  Schneider) ^ 
and  off  Salem,  Massachusetts  Bay,  90  fathoms  {8.  I.  Smith), 

10.  Spirontocaris  pusiohj  Kroyer. 
Rodberg,  3-10  fathoms. 

11.  Bythocaria  simplidrostrisj  G.  O.  Sars.     (PI.  XII.  fig.  1.) 

1869.  Bythocaris  simpliciroitrisj  G.  0.  Sars,  "  Nye  Dybvandscrastaceer 
fra  Lofoten"  (Vidensk.-Selsk.  Forhand.  Christ.  1869),  p.  6  (separate 
copy). 

For  generic  characters  see  G.  0.  Sars,  *  Den  Norske  Nord- 
havs  Exped,  Crustaceer,'  1885,  p.  26,    Five  species  of  the 
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genus  have  been  described— 5.  Panschity  Bucholz  •,  B.  Bay- 
eriy  Heller  f,  B.  leucopisy  G.  O.  Sars  t,  and  B.  nanay  S.  I. 
Smith  §  ;  and  the  present  species,  which  is  the  type  of  the 
genos. 

Byihooaris  simpltctroBtris  appears  to  be  extremely  rare. 
I  dredged  two  specimens  in  250-300  fathoms,  RSdberg. 
Sars  described  the  species  from  a  single  female  dredged  in 
250  fathoms,  Lofoten  Islands.  Two  mutilated  examples 
were  taken  by  the  Norwegian  North-Atlantic  Expedition, 
one  between  Finmark  and  Sear  Island  in  191  fathoms,  the 
other  west  of  Spitzbergen  in  416  fathoms. 

B.  simpliciroatrts  is  distinguished  from  the  more  recently 
described  species  by  the  following  characters : — 

Carapace  with  only  a  very  slight  central  carina,  suddenly 
terminated  anteriorly  in  a  notch  and  armed  with  a  spine. 
Frontal  area  considerably  projecting ;  middle  spine-process 
(rostrum)  subulate,  round,  smooth,  acute,  extending  forwards 
to  beyond  the  middle  of  the  basal  joint  of  the  antennules,  and 
longer  than  the  long  eyes ;  the  flanking  lateral  spine-processes 
acute  and  well-developed,  about  one  third  the  leneth  of  the 
central.  Ejres  well  developed,  on  long  peduncles,  when 
laterally  projected  extending  beyond  the  sides  of  the  carapace. 
Scale  of  antennae  of  great  size,  as  long  as  the  entire  carapace 
and  three  times  as  long  as  its  own  greatest  breadth ;  apically 
weU  rounded  and  greatly  overtopping  the  spine-process  of  the 
outer  margin.     Telson  slightly  emarginate  at  the  extremity. 

12.  Gryptocheles  pygmceay  G.  0.  Sars.     (PL  XII.  figs.  2-5.) 

1869.  Oryptochdes  pygmaa,  G.  0.  Sars,  "  Nve  Dybvandscrustaceer  fra 
Lofoten  "  (Vidensk.-Seyj.  Forhand.),  p.  6  (separate  copy). 

Rodberg^  on  the  precipices,  in  150-250  fathoms.  I  have 
also  dredged  it  in  200  fathoms  near  Lervig,  on  the  Hardanger 
Fiord.  Sars's  types  were  from  the  Lofoten  Islands  in  120- 
300  fathoms ;  he  has  also  procured  it  at  Hesthammer^  in  the 
Hardanger  Fiord,  in  10(>-150  fathoms,  and  it  was  dredged 
by  the  Norwegian  North- Atlantic  Expedition  at  the  mouth 
of  the  Sogne  Fiord,  in  200  fathoms.  It  has  as  yet  only  been 
found  on  the  Norwegian  coast. 

*  Hippchde  Patuchiu  Bucholz,  Die  zweite  Deutsche  NordpolarfiEihrt, 
1869  und  1870,  vol.  ii.  1874,  p.  277,  pi.  i.  fig.  1. 

t  Hipnolyte  Payeri,  Heller,  Oustaceen,  F^^cnogoniden,  und  Tunicaten 
CEsterr.-Ungar.  Nordpol-Exped.  p.  2,  pi.  i.  %8. 1-4. 

X  Byihooaris  leucopis,  G.  0.  Sars,  Den  Norske  Nordhavs-Exped.  1876- 
78,  Crustacea,  I.,  1886,  p.  27,  5I.  iii.  figs.  1-26. 

§  Bythocaris  nana,  S.  I.  Smith,  "  Report  DecajKKl  *  /rustacea  <  Alba- 
tross,' 1884,*'  Annual  Kep.  Comm.  Fish  and  Fisheries,  1885,  p.  56  (sepa- 
rate copy),  pL  xii.  fig.  2. 
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Tbis  is  probably  the  smallest  Macrnran  known^  measuring 
only  about  13  milHm.  long. 

Outer  maxillipeds  (fig.  4)  strongly  developed^  with  a  small 
palp  at  the  base,  last  joint  longer  than  penultimate,  on  the 
anterior  side  furnished  with  semiverticils  of  set®,  extremity 
terminating  in  a  very  strong  triangular  spine,  at  the  base 
of  which  is  projected  to  about  one  third  of  its  length  a 
dentated  lobe.  First  feet  very  short  (fig.  6),  hand  greatly 
elongated,  nearly  twice  the  length  of  the  wrist,  attenuated 
dist£uly,  the  finger  and  thumb  extremely  small  and  weak. 
Second  feet  slender  and  weak ;  wrist  longer  than  the  anterior 
portion  of  limb,  composed  of  seven  articulations ;  hand  very 
minute  and  the  chela  so  small  that  it  can  only  be  seen  when 
the  limb  is  mounted  and  microscopically  examined.  Re- 
maining feet  simple.  The  front  portion  of  the  carapace  is 
dorsally  keeled  and  spined,  spines  about  four;  rostrum 
(fig.  3)  about  half  as  long  as  the  carapace,  nearly  horizontal, 
narrow,  above  with  "  8-12  "  spines,  beneath  unarmed,  except 
sometimes  a  small  tooth  at  the  apex.  No  spine  over  the  eye, 
but  three  minute  spines  below.  Antenna!  scale  elongated, 
rhomboidal,  with  a  spine  about  the  middle  of  the  outer 
margin.  Epimera  of  first  three  segments  of  pleon  very 
large  in  the  female,  especially  the  second.  Tewon  shorter 
than  uropods,  elongated-ovate,  with  numerous  spines  on  the 
sides,  distally  truncate,  and  furnished  with  six  spines. 
^^  Branchiffi  utrinque  5  structura  singulari,  laminas  formantes 
ovatas  in  superficie  modo  exteriore  plicas  4-7  ut  rudimenta 
foliolorum  prsebentes;  branchia  posterior  ceteris  major  et 
forma  subreniformi  "    (G.  0.  Bars). 

Both  Bythocaris  and  Cryptochelea  have  only  a  few  ova, 
and  these  are  very  large ;  ana  G.  O.  Sars  has  recorded  that 
in  these  genera  the  young  issue  from  the  egg  with  the  full 
complement  of  limbs,  and  do  not  undergo  any  metamorphosis 
subsequently.  Thus  these  genera  differ  from  all  shallow- 
water  Macrura.  In  most  deep-water  Macrura  the  eggs  are 
few  and  large,  and  it  is  probable  therefore  that  the  develop- 
ment is  similar  in  character  to  that  of  Bythocaris  and 
Cryptochelea.  [Notes  by  Prof.  S.  I.  Smith  on  tie  large  size 
of  the  Cjggs  of  abyssal  Crustacea  will  be  found  in  papers 
printed  in  Ann.  &  Mag.  Nat.  Hist.  ser.  5,  vol.  xiv.  1884, 
p.  183  ;  "  Report  Decapod  Crustacea  *  Albatross  '  Dredgings, 
1884,"  in  Ann.  Rep.  Comm.  Fish  and  Fisheries,  1885  (1886), 
p.  13  (separate  copy) ;  Ann.  &  Mag.  Nat.  Hist.,  ser.  5, 
vol.  xvii.  1886,  p.  197.] 

13.  Pandalua  brevirostris^  Rathke. 
Rodberg,  150  fathoms. 
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Two  specimens,  both  presenting  peculiarities.  One  is  more 
slender  in  form  than  usual  and  has  the  rostrum  less  deep  and 
much  longer,  equal  to  twice  the  length  of  the  eye ;  it  bears 
ten  teeth  abore,  of  which  six  are  articulated  on  the  carapace 
and  two  are  situated  beyond  the  extremity  of  the  eye ;  there 
is  usually  a  cilium  in  front  of  each  tooth  of  the  carapace,  but 
in  this  specimen  it  is  absent ;  there  are  three  teeth  on  the 
underside  of  the  rostrum  of  larger  size  than  usual.  The 
second  specimen  has  the  rostrum  somewhat  shorter,  with 
eight  teeth  above  of  which  five  are  on  the  carapace,  and  four 
below,  the  two  proximal  of  which  are  of  good  size  and  at 
some  distance  from  the  extremity. 

14.  Caridion  Oardoniy  Bate. 
Rodberg,  150  fathoms. 

15.  Pasiphcea  tarda^  KrSyer. 

1845.  Fasiphae  tarda,  Eroyer,  Natuihist.  Tidak.  Anden  Raekkes,  vol.  i. 

p.  463. 
1844?  PastpJusa  tarda,  Kroyer,  Voyage  en  Skandinavie  &c.  pi.  vi. 

fijrs.  A,  B,  a-o». 
1868.  Pasiphae  narvegica,  M.  Sars,  Bidrag  til  Kunds.  om  Christiania- 

fjordensTaima,  p.  42,  pis.  iv.  and  v.  figs.  6d-90. 
1882.  Pasiphae  tarda,  G.  0.  Sars,  "  Overs,  af  Norges  Crustaceer,  I." 

(Vidensk.-Selsk.  Forhand.  Christ.),  p.  42  (separate  copy). 

A  single  specimen  oflf  R5dberg  in  about  300  fathoms. 

The  chief  points  which  distinguish  this  species  from  P.  w- 
vadoy  our  Bntish  species,  are  that  the  telson  is  cleft  at  the 
extremity  and  that  there  is  no  spine  over  its  base  on  the 
hinder  margin  of  the  preceding  segment.  The  segments  are 
also  strongly  keeled  dorsally. 

Both  P.  aivado  and  P.  tarda  are  usually  found  in  depths 
exceeding  80  fathoms  ;  but  on  one  occasion,  about  fortv  years 
ago,  I  found  the  former  in  enormous  quantities  in  stake-nets 
which  had  been  set  between  tide-marks  at  Clevedon,  Somer- 
set ;  and  these  could  not  have  temporarily  come  out  of  deep 
water,  since  the  whole  of  the  Bristol  Channel  is  shallow. 

Mtsidea. 

Descriptions  and  admirable  figures  of  the  following  Schizo- 

S>ds  will  be  found  in  G.  O.  Sars's  "  Monog.  over  de  ved 
orges  Kyster  forekommende  Mysider,"  and  descriptions  of 
such  as  are  found  in  Britain  in  my  paper  on  British  Mysidae 
in  Ann.  &  Mag.  Nat.  Hist.  ser.  vi.  vol.  x.  1892. 

*  The  generic  name  in  the  Voyage  en  Scand.  is  spelt  Pa»iph€ea,  and 
this  is  the  spelling  of  Savigny,  who  instituted  the  genus. 
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16.  BoreomystB  tridenSy  G.  O.  Sars. 

In  3-300  fathoms,  Trondhjem  and  R5dber^.  Some  young 
examples  were  taken  among  Laminarice  m  veiy  shallow 
water,  but  close  at  hand  there  was  a  precipice  descending  to 
250  fathoms. 

17.  Eryihrops  mtcrophthalma,  G.  O.  Sars. 

A  single  Bpecimen  off  Trondhjem,  in  150  fathoms. 

18.  Parerythrops  ahyssicolaj  G.  O.  Sars. 

In  considerable  numbers,  Rodberg,  250-300  fathoms. 

19.  Mysidopsis  didelphys^  Norman. 

Trondhjem^  between  Munkholmen  and  the  harbour. 

20.  Pseudomma  roseum^  G.  O.  Sars. 

Among  Lophohelia  and  Alcyonarians  on  the  precipices  and 
on  the  bottom  of  the  fiord,  Rodberg. 

21.  Pseudomma  affine^  G.  0.  Sars. 
One  only,  250-300  fathoms,  R5dberg. 

22.  Mysideia  insignisy  G.  O.  Sars. 
Rodberg,  150  fathoms,  one  only. 

23.  Hemimysis  abysatcolay  G.  0.  Sars. 
Rddberg,  250-300  fathoms,  abundant 

24.  Macromysis  inermisj  Rathke. 
Trondhjem  and  Rddberg,  3-5  fathoms. 

25.  Schiatomysia  omatay  G.  O.  Sars. 
R5dberg,  3-5  fathoms. 

CUMAGEA. 

I  do  not  in  the  following  list  give  reference  to  such  species 
as  are  described  in  G.  0.  Sars's  paper  "  Om  den  aberrannte 
Krebsdyrgruppe  Cumacea  og  den  Norske  Arter  "  ( Vidensk.- 
Selsk.  Forhand.  1864)  except  when  other  papers  contain 
figures  of  the  species. 

26.  Lampropa  faaciatay  G.  O.  Sars. 

One  specimen  in  1  fathom,  west  bay  at  Trondhjem. 
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27.  HemiJampropB  rosea^  Nonnan. 

1863.  Vawithompsonia  rosea,  Noraian,  Trans.  Tyneside  Nat.  Field- 
Club,  vol.  V.  p.  251,  pi.  xiii.  figs.  1-3,  J . 
1863.  Cyrianasm  elegam^  id.  ibid.  p.  275,  pi.  xiv.  figs.  1-6,  S* 

Specimens  here  and  there  in  15-150  fathoms,  Trondhjem 
and  Rddberg. 

28.  Hemtlamprops  cristata,  G.  O.  Sars. 

1860.  Zanwrops  cristata,  Q.  0.  Sars,  "Nye  Dybvandscrustaceer  fira 
Lofoten''  (Videnslc-Selsk.  Forhand.),  p.  13  (separate  copy). 

Four  specimens,  150-300  fathoms,  Trondhjem  and  Rodberg. 

29.  Leucon  nasictis^  Kroyer. 

Leucon  nasica,  Kroyer,  Voyage  en  Skand.  &c.  pi.  iii.  fig.  3,  a-o. 
In  20-150  fathoms,  Trondhjem  and  Rodberg. 

30.  Leucon  paUtduSy  G.  0.  Sars. 
Rodberg,  40-300  fathoms. 

31.  Leucon  acutirostrisj  G.  0.  Sars. 
Rddberg,  150-300  fathoms. 

32.  Eudorella  truncatula,  Bate. 

1856.  Eudora  truncatula,  Bate,  "  On  British  Diastylidee,*'  Ann.  &  Mag. 

Nat  Hist.  ser.  2,  vol.  xvii.  p.  457,  pi.  xiv.  fig.  3. 
1871.  Eudorella  truncaiula,  Q.  O.  Sars,  «  Besk.  af  *  Josephines '  Ex- 

ped.  fundne  Cumaceer,"   Kong.    Svenska  Vetensk.-AKad.  Hand. 

voL  ix.  pL  xviii.  &g,  99. 

Rodberg  and  Trondhjem,  20-300  fathoms. 

33.  Eudorella  emarginataj  Kroyer. 

1844  P  Leucon  emarginatus,  Kroyer,  Voyage  en  Scand.  &c.  pL  v. 

1863.  dyrianassa  ciliata,  Norman,  Trans.  Tyneside  Nat.  Field-Club, 

vol.  V.  p.  273,  pi.  xiii.  figs.  4-9,  rf . 
1871.  Eudorella  emarginata,  G.  0.  Sars,  "  Besk.  af '  Josephines '  Exped. 

fimdne  Camaceer,'^  Kong.  Svenska  Veten8k.-Akad.  Hand.  vol.  ix. 

pi.  xvii.  ^,  98. 

Common,  40-300  fathoms^  Trondhjem  and  Rddberg. 

34.  Eudorella  hirsiUay  G.  9.  Sars. 

1869.  Eudora  hirmta.  G.  0.  Sars,  Undersogelser  over  Christiania- 

fiordens  Dybvandsfaona,  p.  43. 
1871.  Eudorella hirwta.  G.  O.  Sars,  "Besk.  af  'Josephmes'  Exped. 

fundne  Gumaceer/'  Kong.  Sven^a  Veteusk.-Akad.  Hand,  vol  ix, 

pi.  xvii.  fig.  100. 

A  single  specimen,  Rodberg,  250-300  fathoms. 
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35.  Diastylta  ludfer^  KlrSyer. 

Cuma  luciferaf  Kroyer,  Voyage  en  Skand.  &c.  pL  iii.  fig.  8. 

Very  abundant  at  Trondhjem  in  20-150  fathoms ;  also  at 
RSdberg,  sparingly,  in  40-70  fathoms. 

36.  Diastylis  comutusy  A.  Boeck. 

1863.  Cuma  comuta,  A.  Boeck,  "  Vidensk-Selsk.  Forhand.  p.  190  ' 

(Jide  G.  0.  Sara ;  I  have  not  this  paper). 
1865.  Diastylis  bicomis,  Bate,  Ann.  Sc  Mag.  Nat.  Hist.  ser.  iii  voL  xv. 

p.  84,  pi.  1.  &g.  2. 
186(4  P)*.  Diastylis   bispinosoy  G.  0.  Sara    (nee  Stunpaon),  Aberr. 

Krehsdyrgnippe  Cumacea,  p.  89. 

In  150  fathoms  at  Trondhjem  and  250-300  fathoms  at 
Rodberg. 

37.  Diastylis  echinatusy  Bate. 

1865.  Diastylis  echinata,  Bate,  Anil.  &  Mag.  Nat 'Hist.  ser.  8,  yoL  xy. 
p.  81,  pL  1.  &g.  1. 

Two  specimens,  Rodberg,  250-300  fathoms.  I  have  also 
taken  it  m  three  places  in  the  Hardanger  Fiord,  in  100-180 
fathoms ;  and  I  have  a  specimen  from  550  fathoms  in  the 
Faroe  Channel. 

38.  Diastylis  serratusy  G.  0.  Sars. 

Rodberg,  70-300  fathoms,  the  specimens  for  the  most  part 
very  young.  I  have  also  taken  it  at  Drobak,  in  the  Christ- 
iania  Fiord ;  off  Lervig,  in  the  Hardanger  Fiord ;  and  at 
Floro. 

39.  Diastylis  tumidusy  Lilljeborg. 

Trondhjem,  in  20-70  fathoms.  I  have  also  dredged  it  in 
several  places  near  Floro,  in  70-250  fathoms. 

40.  Diastylis  biplicatus,  G.  0.  Sars. 

Diastylis  lamellata,  Norman,  "  Report  Dred^^  Hebrides,''  Brit  Assoc 
Rep.  1866  (1867),  p.  200. 

Trondhjem,  between  Munkholmen  and  the  land.  I  have 
also  taken  it  at  Drobak ;  in  Oster  Fiord,  north  of  Bergen ; 
and  off  Lervig,  in  the  Hardanger  Fiord.  It  has  a  great 
range  in  depth  from  20  to  1230  fathoms,  at  which  last  depth 
it  was  taken  by  the  *  Porcupine  *  Exped.,  1869. 

♦  This  paper  bears  date  1864 ;  but  as  it  quotes  Bates's  paper  published 
in  1865,  it  must  have  been  published  later. 
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41.  Dicutylis  resimtUj  Krojer. 

1844  P  Cfuma  resimaf  Kroyer,  Voyage  en  Scand.  &c.,  pi.  iii.  fig.  1 ; 

Naturhist  Tidsk.  Anden  Raakkes,  vol.  ii.  1846,  dd.  165  and  206. 
1882.  Diastylis  resimus,  G.  O.  Sars,  ^^  Overaigt  at  Norges  Grustaceer, 

L,"  Vidensk.-Selsk.  Forhand.  Ohrist.  p.  68  (separate  copy). 

In  abundance  at  Trondhjem,  between  Muukholmen  and 
the  land,  and  in  other  places,  20-70  fathoms.  I  have  also 
found  it  in  profusion  in  shallow  water,  3-5  fathoms,  at 
Vadso,  and  in  Bog  and  Klosterelv  Fiords,  Sydvaranger* 
Sars  also  found  it  "  i  stor  Msengde "  at  Vadso,  in  6-10 
fathoms,  and  also  at  Christiansund.  It  is  remarkable  that 
this  Diaatylia^  originally  described  from  specimens  procured 
by  Capt.  HolboU  m  Greenland,  should  be  the  latest  addition 
to  our  knowledge  of  the  Cumacean  fauna  of  the  Norwegian 
coast,  and  not  recorded  again  till  about  thirty-six  years  after 
its  first  discovery.  The  circumstance  of  its  not  having  been 
found  is  the  more  remarkable  since  the  species  is  an  inhabi- 
tant of  shallow  water  and  is  gregarious  and  most  abundant 
where  it  occurs,  and  that  it  is  now  known  to  range  from 
the  borders  of  Bussia  (Sydvaranger)  to  Denmark.  •  In  form 
it  is  utterly  different  from  any  other  species  of  the  genus, 
being  at  once  distinguished  by  its  upturned  rostrum,  in  which 
respect  a  counterpart  may  be  found  m  Eudorellopsia  deformis^ 
Kr5yer. 

42.  Diaatylia  rugosua^  G.  0.  Sars. 

1879.  DiastylM  rugoaa,  Q.  O.  Sars,  "  Nye  Bidr^  til  kunds.  om  Middel- 
havets  Inyertetoitfaana.  U.  Middemavets  Oumaceer/'  Aichiy.  for 
Math,  og  NaturyidenskaD.  vols.  ilL  and  iv.  p.  98,  pis.  xzziv.-xzzyiii. 

Two  specimens,  Trondhjem,  20-40  fathoms.  I  have  also 
dredged  it  at  Drobak  and  in  the  Hardanger  Fiord;  off  Va- 
lentia,  Ireland ;  and  procured  it  at  Naples. 

43.  Leptostylia  ampullaceua^  Lilljeborg. 

Bodberg,  in  250*300  fathoms.  This  is  a  rare  species 
which  I  have  also  taken  at  Drobak  (Sars's  locality) ;  and  I 
am  indebted  to  Prof.  Ldlljeborg  for  specimens  from  KuUen, 
Sweden. 

44.  Campylaspia  costata^  G.  0.  Sars.     (PI.  XII.  fig.  9.) 

1864.  Campylaspis  eostata,  G.  0.  Saw,  "Aberrante  KrebsdyrffruBDe 
Cumacea,^' m^lskab.  Forhand.  p.  79.  /  »    PP« 

Carapace  sculptured,  with  three  oblique  subcrescentic  crests 
on  each  side ;  the  lowest  commencing  at  the  anterior  extre- 
mity of  the  lateral  border,  runs  nearly  parallel  with  that 
border  until  it  arches  over  the  back  near  Wie  dorsal  margin  • 
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lifter  pursuing  rather  more  than  half  its  length,  it  sends  out 
a  branch,  which  ascends  thence  nearly  perpendicularly  over 
the  back ;  in  front  of  this  lowest  and  diviaed  crest  are  the 
two  remaining  crests,  which  are  flexuous,  oblique,  and  sub- 
crescentic,  the  lower  meeting  the  front  margin  at  the  base 
and  the  other  a  little  above  the  summit  of  the  rostrum.  For 
description  of  limbs  see  Sars. 

Trondhjem  and  RSdberg,  70-150  fathoms.  In  1879  I 
dredffed  it  in  80-100  fathoms  in  Stoksund,  which  is  near  the 
moutn  of  the  Hardanger  Fiord ;  and  in  1878  at  Drobak. 

It  is  also  a  member  of  the  British  fauna,  having  been 
dredffed  by  Mr.  T.  Scott  at  Eothesay,  in  the  Firth  of  Clyde, 
and  by  myself  off  Little  Cumbrae  in  1885. 

45.  Campylaspia  verrucosa^  G.  O.  Sars.     (PI.  XII.  fig.  8.) 
1866.  CampyUupis  verrucosa^  G.  0.  Sars,  Beret  om  en  i  Somm.  1865 

foretagen  Zool.  Reise  Ted  Kysteme  af  Christianias  og  GhnBtian- 
sands  Stifteri  p.  24. 

Carapace  without  crests  or  ribs  ;  beset  all  over  with  con- 
spicuous irregularly  disposed  tubercles.  The  whole  animal 
is  speckled  with  deep  brown  or  black,  and  on  the  carapace 
there  is  usually  one  such  dark  speck  on  each  tubercle. 

Bodberg,  100-300  fathoms;  also  in  1879  in  80-100 
fathoms,  in  the  Hardanger  Fiord. 

46.  Campyhspia  horridaj  G.  0.  Sars.     (PI.  XII.  figs.  6,  7.) 

1869.  Campykupis  horrida,  G.  G.  Sars,  ^'  Nye  Djbyandscrustaoeer  fra 
Lofoten,^  Vidensk-Selsk.  Forhand.  p.  18  (separate  copy). 

Carapace  very  large,  but  less  tumid  than  usual ;  surface 
very  uneven;  a  little  within  the  lateral  margin  runs  a  plain 
crest  or  plica,  which  overhangs  the  inward  sweep  of  the  sides 
below  it;  above  this  is  a  longitudinal  waved  crest,  and 
above  this  again  the  whole  surface  is  tuberculated ;  there  are 
also  a  few  tubercles  in  the  space  between  the  waved  and 
the  plain  crest. 

Chae  specimen  only,  Rodberg,  in  250-300  fathoms. 

For  descriptions  of  the  limbs  of  the  three  foregoing  species 
Sars's  papers  can  be  consulted.  As  they  have  not  hitherto 
been  figured,  I  give  illustrations  of  these  interesting 
Cumaceans. 

ISOPODA. 

47.  Paranthtira  tenuis^  G.  0.  Sars. 

1872.  Paranthura  tenuis,  G.  G.  Sars,  "  Bid.  til  Kunds.  om  Djrellvet 
paa  vore  Hafbanken/'  Vidensk^Selsk.  Forhand.  p.  89. 

1886.  Paranthura  tenuis,  Norman  and  Stebbinff,  ''Isopoda  of  'Light* 
ning/  '  Porcupine,'  and  *  Valorous '  Eaq^tions,"  mns.  Linn.  Soc 
YoL  zii.  p.  191,  pL  xxrii.  iig.  1. 

Eodberg,  250-300  fathoms. 
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48.  Anceus  maxillarisy  Montagu. 
Found  down  to  100  fathoms. 

49.  ^ffa  ventrosa,  M.  Sara. 

1858.  ^a  ventt'osa,  M.  Sars,  "  Overs,  af  de  i  den  norake-arct  Region 
forekom.  Krebsdyr/'  Vidensk.-Selsk.  Forhand.  Christ.  1868,  p.  156. 

1879.  JEga  ventrosa.  Schiodte  and  Meinert,  "  Symb.  ad  Monop.  Cymo- 
thoanun,  L  JBgidaS;"  NaturluBt.  Tidss.  3  Ksekkei  vol  zii.  p.  375, 
pi.  iz.  figs.  7y  8. 

Four  specimens,  among  Alcyonarians  and  corals  on  the 
precipices  at  Rodberg.  This  species  is  only  as  yet  known  on 
the  Norwegian  coast.  The  type  was  taken  in  Oxford,  Fin- 
marky  and  though  rare — Schioate  and  Meinert  record  twelve 
specimens  in  all — it  has  been  found  in  several  places  thence 
to  the  Ohristiania  Fiord.  I  may  add  to  recorded  habitats 
near  Lervig,  in  the  Hardanger  Fiord,  where  I  took  two 
specimens  in  1879. 

50.  Idotea  marina^  Linnd. 

^LtricuspidaUi,  T>emiB.reei,^I.  pelamca,  Leach,  sOnt^ctM  balt/dcw, 
"PeajBtayssStenasoma  trroratay  Qa,j,^l€btea  Baateri,  Audouinya/tfo^a 
variegatay  Roux. 

Rddberg,  I  have  this  species  from  Sicily,  from  the  Adri- 
atic, and  from  all  parts  of  the  British  coast ;  West  Norway 
generally,  and  up  to  Yadsd,  East  Finmark,  and  from  the 
jN.E.  American  coast. 

It  is  subject  to  great  variation  as  regards  the  form  of  the 
teldon: — 

a.  The  sides  slope  away  without  any  angulation  to  a  con- 
siderably produced  central  point.  This  is  a  common  state  in 
the  young,  but  is  sometimes  preserved  to  full  maturity. 

b.  The  telson  is  markedly  angled  at  that  part  whence  the 
sides  begin  to  slope  away  to  the  produced  apex. 

c.  The  angles  just  spoken  of  are  produced  into  more  or  less 
acute  points,  which,  however,  are  much  shorter  than  the 
central  apex.     This  is  typical  /.  tricusptdata,  Desmarest. 

d.  The  extremity  is  very  broad,  somewhat  produced  and 
widely  rounded  at  the  sides,  with  a  small  central  point,  which 
is  scarcely,  if  at  at  all,  longer  than  the  lateral  lobes.  All 
the  specimens  I  have  seen  from  the  Mediterranean,  that 
is  from  Sicily  and  the  Adriatic,  are  referable  to  this  variety  or, 
possibly,  species.  It  is  a  form  which  I  have  never  seen  in 
the  north,  and  is  /.  Basteriy  Boux. 

Miers.  in  his  "  Revision  of  the  Idoteid®  "  (Journ.  Linn. 
Soc.  vol.  xvi.  1881,  p.  31),  has  considered  the  North-east 
American  Idotea  descrioed  by  Harger  under  the  name  Idotea 
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phoaphorea  *  to  be  a  variety  of  /.  marina.  In  this  I  think 
ne  was  mistaken.  Neither  Harger  nor  Miers  alludes  to  what 
I  consider  the  most  important  specific  character.  The 
manner  in  which  the  lateral  lobes  of  the  thoracic  segments 
are  distinctly  separated  from  the  epimera  is  important ;  bat 
the  form  of  the  epimera  themselves  is  quite  different  from 
what  it  is  in  /.  marina — instead  of  being  of  subequal  depth 
throughout,  each  is  markedly  narrow  in  front  and  gradually 
widens  backward,  and  thus  has  a  wedge-shaped  form  (Har- 
ger's  figures  distinctly  show  this  to  be  the  case :  compare 
fig.  27,  /•  phosphoreay  Harger,  with  fig.  24,  /.  irrorata^ 
Harger, =/.  marina).  The  specimens  I  have  examined  are 
types  received  from  Harger  taken  in  the  Bay  of  Fundy,  and 
they  have  been  compared  with  /.  marina  from  European 
localities  as  well  as  with  specimens  of  the  same  species 
received  from  Vineyard  Sound,  N.E.  America  (from  Harger 
as  "/.  irrorata^^). 

51.  Aatadlla  longicornis,  Sowerby. 

Two  small  females  with  pouches  carrying  eggs,  Trondhjem, 
The  most  northern  locality  from  which  I  have  this  species  is 
Tromso  (/.  Sparre  Schneider). 

52.  Janira  mcumlatay  Leach. 

Rddberg,  40-70  fathoms. 

This  is  Henopomus  muticusy  Kroyer  (*  Voyage  en  Skand. 
&c.'  pi.  XXX.  figs.  1  a-n) . 

63.  Pleurogonium  rubicundumj  G.  O.  Sars. 

Pleuracantha  ruhuumda,  G.  0.  Sar8,  "Om  en  Anomal  Gruppe  af 
Isopoder,"  Viden8k.-Sel8k.  Forhand.  Christ.  1863,  p.  16  (separate 
copy). 

Heuroffomum  rttbieundum.  G.  O.  Sars,  "  Unders.  over  Hardanger£ 
Fauna,  I.  Orustaceer,*'  Vidensk.-Selsk.  Forhand.  1871,  p.  30  (sepa- 
rate copy). 

In  40  and  160  fathoms,  Trondhjem  and  R5dberg.  I  have 
to  thank  Prof.  G.  O.  Sars  for  specimens  from  Finmark,  and 
I  have  mjrself  tiien  the  species  at  Vadso,  Finmark.  It  is 
also  a  British  species,  since  I  dredged  it  in  1888,  in  company 
with  my  friend  Mr.  D.  Robertson  t,  in  20-25  fathoms  oflf 
Fairland  Point,  Cumbrae,  in  the  Firth  of  Clyde. 

*  Harger,  "  Report  Marine  Isopoda  of  New  England,"  Report  tT.S. 
Comm.  Fish  and  Fisheries,  1878,  pt.  6,  p.  847,  pL  v.  figs.  27-29. 

t  I  may  record  here  another  species  taken  at  the  same  time  in  company 
with  Pleurogomum  rubioundurn/heloiifAng  to  the  same  family  and  also 
new  to  the  British  fauna,  Faratnunnalnlobata,  G.  O.  Sars. 
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The  ^nus  Leptaapidiay  Bate  and  Westw.,  is,  I  think, 
unquestionablj  a  synonym  of  Pleurogonium. 

64.  Macrostylis  apinifsr^  Q.  0.  Sars. 

Macrostylis  minifer,  Q.  0.  Sars,  "  Om  Anom.  Gruppe  af  Isopoder," 
Vidensk.-Sel8k.  Forhand.  1863,  p.  16  (separate  copy). 

Vana  Umgiremisy  Meinert,  VidensK.  Udbvtte  'Hauchs*  Togter,  III. 
Orostacea  Malacostraca,  1890,  p.  195,  pi.  ii.  figs.  63-73. 

Two  or  three  specimens  of  this  curious  little  species  in 
40-70  fathoms,  Rodberg.  I  also  have  received  specimens 
from  Denmark  (Copenhagen  Museum  as  "  Vana  longiremis  "). 

55.  Ischnosama  bispinosum^  G.  0.  Sars. 

Ischnosama  bisptnommf  G.  O.  Sars,  Beret,  om  en  i  Somm.  1865  fore- 
tagen  Zool.  Keiseved  Kyst.  af  Christianias  og  Christiansands  Stifter, 
1866,  p.  34. 

Three  specimens  from  the  greatest  depths  at  Rodberg. 
Also  in  my  collection  from  Christiania  Fiord,  given  me  by 
6.  O.  Sars,  who  has  also  procured  it  at  Lofoten  and  in  the 
Hardanger  Fiord. 

56.  Eugerda  tenuimanay  G.  0.  Sars. 

Desmosoma  Umdmaiwmj  G.  0.  Sars,  Beret,  om  en  i  Somm.  1865 
foretagen  Zool.  Reise  ved  Kyst  af  Ghristianias  og  Christiansands 
Stifter,  1866,  p.  33. 

Eugerda  fflobiceps,  Meinert,  Vidensk.  Udbytte  'Hauchs'  Togter,  III. 
Crustacea  Malacostraca,  1890,  p.  194,  pL  ii.  figs.  53-62. 

Kodberg,  70-200  fathoms. 

I  have  been  able  to  compare  my  specimens  with  types  of 
Eugerda  globiceps  received  from  the  Copenhagen  Museum. 
Tliere  seems  sufficient  grounds  for  removing  Sars's  species 
from  the  genus  Desmosoma^  on  account  of  the  mandibles 
being  destitute  of  a  palp,  the  filiform  character  of  the  first 
feet,  and  the  biramose  caudal  appendages. 

67.  Munnopsis  tgpica,  M.  Sars. 

Mtmnopns  tmnca,  M.  Sars,  Beret,  om  en  i  Somm.  1859  Zool.  Reise  ved 

Kysten  af  Romsdals  Amt.  1860,  p.  10. 
Mtmnopsis  typica,  M.  Sars,  "  Besk.  af  en  ny  StOBgt  og  Art  af  Isopoder," 

Vidensk.-Selsk.  Forhand.  1860,  p.  84. 
Munnopsis  fypica,  M.  Sars,  Bidrag  til  Kunds.  om  Christianiafj.  Fauna, 

18G8,  p.  70,  pis.  vi.,  vii. 
Munnopsis  fyptca.  H.  J.  Hansen,  Dijmphna-Togtets  zool.-bot.  Udbytte, 

1887,  n.  196,  pi.  XX.  &^.  2-2  c. 
Muimojms  typica,  H.  J.  Ilansen,  Ovcrsigt  over  det  vestlige  Gronlands 

Fauna  af  Malakos.  Hafskrebsdyr,  1887,  p.  195  (no  description). 

Ann.  &  Mag.  N.  Uist.  Ser.  6.  Vol.  xiii.  19 
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Rddberg,  250-300  fathoms.  I  also  have  it  from  Varanger 
Fiord,  East  Finmark,  150  fathoms  {A.  M.  N.) ;  off  Hare 
Island,  Disco,  Greenland,  85  fathoms  {^Valoroua^^  1875); 
Faroe  Channel,  540  fathoms  [^Knight  Errant^'  Stat.  8) ;  Faroe 
Channel.  640  fathoms  {'Triton^'  Stat.  8) ;  West  Greenland 
{Prof,  d  Arcy  Thompson) . 

58.  Ilyarachna  hirticepSy  G.  0.  Sars. 

lUfttrachna  hirticeps^    G.  O.  Sars,   "Nye  Dybdvandscrustaceer   fira 
Lofoten,"  Viden8k.-Sel8k.  Forhand.  18o9,  p.  23  (separate  copy). 

Rodberg,  250-300  fathoms. 

In  this  species  the  leading  character  is  "  Segmentorura 
thoracicorum  4  priorum  margmes  anteriores  in  cristas  sub- 
tiliter  crenolatas  elevati."  Among  the  specimens  occurring 
at  Rodberg  are  some  in  which  this  crenation  is  almost  wholly 
absent.  I  have  also  taken  this  species  in  the  Varanger  Fiord, 
East  Finmark^  and  have  one  of  the  original  specimens  pro- 
cured by  the  describer  at  the  Lofoten  Islands. 

59.  Euryoope  comutCy  G.  0.  Sars. 

JBurvcope  comtOa,  G.  0.  Sars,  "  Om  en  Anomal  Gruppe  af  Isopoder," 
Viden8k.-Sel8k.  Forliand.  1863,  p.  6  (separate  copy). 

Rodberg,  250-300  fathoms.  Also  Christiania  Fiord  ( G.  O. 
SarSy  in  Mtis.  Nor.), 

60.  Eurycope  productay  G.  O.  Sars. 

Efwyeope  productay  G.  0.  Sars,  Beret.  Somm.  1865  Zool.  Reise  ved 
^Sterne  af  ChnstiaDias  og  Christiansands  Stifter,  1866,  p.  32. 

Antennules  having  the  basal  joint  broad  and  produced  on 
each  side  into  triangular  lobes,  which  embrace  the  second 
joint  between  them  ;  the  inner  of  these  lobes  verj  long  and 
reaching  forward  to  the  length  of  the  fourth  joint ;  rostrum 
having  the  base  equal  in  breadth  to  about  one  fourth  of  that 
of  the  cephalic  segment,  deeply  concave  and  bent  downwards 
at  the  extremity,  which  is  emarrinatc  in  the  centre,  rounded 
on  each  side,  and  bearing  on  the  outer  margin  6  to  8  tooth- 
like serrations;  the  rostrum  is  subegual  in  length  to  the 
long  triangular  lobe  of  the  first  joint  of  the  antennules.  The 
three  anterior  segments  of  the  posterior  portion  of  the  body 
are  distinctly  separate  and  articulated,  and  are  slightly  grooved 
in  the  central  dorsal  line.  Length  of  antennsB  about  2^  that 
of  the  body  ;  length  of  latter  3  millim.,  of  former  8  millim. 
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There  are  two  species  with  which  E.  producta  might  be 
confounded;  from  E, /areata  and  E.  latirostris  the  distinctly 
separated  segments  which  precede  the  last  will  at  once  distin- 
guish it,  as  well  as  the  character  of  the  basal  joint  of  the 
antennules  and  the  exact  structure  of  the  rostrum. 

Bddberg,  on  the  precipices  among  Alcyonarians,  in  about 
160  fathoms. 

Sars  described  the  species  from  a  single  specimen,  which 
was  scarcely  more  than  half  the  length  of  those  found  by  me ; 
and  as  in  that  description  there  is  no  allusion  made  to  the 
structure  of  the  antennules,  I  should  have  failed  to  recognize 
the  species  had  it  not  been  that  I  had  the  advantage  of 
direct  comparison  with  specimens  kindly  given  me  by 
Prof.  G.  O.  Sars,  and  obtained  by  him  in  West  Norway. 

[To  be  continued.] 

EXPLANATION  OF  PLATE  XII. 

Fig,\,  Bythoearis simplicirostris,  G.  0.  Sara.    Dorsal  view  of  anterior 

portion  of  carapace^  enlarged. 
JF^.  2.  Cryptocheles  pt/ffinaa,  G.  0.  Sars.   Enlarged  about  three  diameters. 
Fig,  S,  Ditto.    Rostrum. 
Fiff,  4.  Ditto.    Outer  mazilliped. 
Fijf.  6.  Ditto.    First  foot. 

Fiff.  6.  CampylaspU  horrtda,  G.  0.  Sars,  5 ,    Enlarged. 
1%.  7.  Ditto.    Dorsal  view  of  carapace. 
Fiff,  8.  Campyliupis  verrucosa,  G.  0.  Sars,  cJ  •    Enlarged. 
F^,  9.  Campy la^ns  costata,  G.  0.  Sars,  c^ .    Enlarged. 


XXX. — New  Coleoptera  from  the  Australian  Region. 
By  Chas.  O.  Waterhouse. 

Lucanids. 

Eurytrachelua  Wickhamiy  sp.  n. 

Niger,  sat  nilidus :  mandibulis  porrectis  perparum  curvatis,  con- 
vexis,  ante  apicem  dente  valido  armatis,  medio  denticulatis ; 
capite  magno,  subtiliter  granulato,  pone  oculos  bituberculato 
mgoso  ;  thorace  lato,  lateribns  leviter  arcuatis. 

Long,  (mandib.  ind.)  25  lin. 

Hah,  Queensland. 

Formerly  I  regarded  this  as  a  variety  of  E,  arfakianua, 

19* 
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Lansb.  I  am  now,  however,  convinced  that  it  is  a  distinct 
species.  It  is  relatively  rather  narrower;  the  mandibles  are 
convex,  u  e.  the  ridge  which  bears  the  teeth  is  not  dorsal  as 
in  arfakiantiSy  hut  internal  in  the  ordinary  way;  the  large 
snbapical  tooth  is  more  removed  from  the  apex,  and  there  are 
three  or  four  small  teeth  rather  behind  the  middle.  The 
head  has  the  same  peculiar  notch  behind  the  eye,  leaving  two 
small  tubercles,  but  the  surface  round  the  eye  is  merely 
rugose  instead  of  being  wrinkled.  The  thorax  is  more 
convex,  more  obliquely  narrowed  posteriorly,  with  the  sides, 
especially  anteriorly,  distinctly  arcuate.  The  mentum  is  more 
broadly  truncate  anteriorly. 

In  describing  E.  arfakianua,  M,  Lansberge  has  not,  I 
think,  laid  stress  enough  on  the  differences  in  the  mandibles 
in  specimens  of  this  species.  In  Odontolabis,  dimorphism  is 
common,  but  I  do  not  remember  any  quite  similar  case  in  the 
Dorcini. 

In  U.  arfakianttSj  var.  maatmuSy  the  mandibles  are  rather 
straight,  simple,  except  a  large  tooth  near  the  apex. 

In  the  var.  minor  the  mandibles  have  a  large  subbasal 
toothy  and  besides  the  subapical  one  there  are  one  or  two 
smaller  teeth  between  the  large  teeth. 

This  appears  to  me  to  be  a  distinct  case  of  dimorphism, 
and  not  a  question  of  large  and  small  examples.  The 
Museum  specimens  measure : — 

Var.  maximus :  18  to  26  lines  (mandib.  incl.). 

Var.  minor  \  19  to  24  lines  (mandib.  incL). 

These  would  correspond  to  what  Dr.  Leuthner  calls  telo- 
dont  and  amphiodont  forms. 

Cetomida. 

Pcscilcpharis  femoratCy  sp.  n. 

Oblonga,  depressa,  nitidissima,  cyaneo-viridis :  capite  Bubtiliter 
punctulato,  fronte  punctiB  nonnullis  sparsa ;  thorace  loevi,  latera 
versus  ponctis  nonnullis  sparsis;  elytris  laBvibus,  lineis  tribus 
punctorum  vix  conspicuis,  lateribus  pone  medium  transversim 
striatis ;  pedibus  obscure  rubro-purpureis,  femoribus  obscure 
rubris. 

Long.  10  lin. 

Hob,  Doreh  (New  Guinea). 

Besides  the  difference  in  colour,  this  differs  from  P.  Whitei 
in  being  rather  narrower,  the  head  is  much  more  finely  punc- 
tured, with  only  a  few  larger  punctures  on  the  forehead.     The 
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thorax  has  only  a  few  lanate  punctures  towards  the  sides. 
The  elytra  have  only  three  not  very  distinct  lines  of  punctures 
at  the  base,  not  extending  beyona  the  middle  ;  at  the  apical 
margin  are  the  usual  transverse  striolsB.  The  transverse 
striolse  of  the  pygidium  are  finer  and  closer.  The  femora  are 
dull  red,  the  tibiae  and  tarsi  obscure  reddish  purple. 

Baprestids* 
Belionota  Saundersii^  sp.  n. 

^nea,  elytris  purpureo-aBneis :   scutello  subtillissime  punctolato ; 

corpore  subtus  laete  aureo-viridi,  ad  latera  brunneo-fflneo,  hie  et 

illic  cupreo  tincto,  segmento  apicali  cyaneo. 
Long.  91  lin. 

Haib.  N.  Australia,  Cape  York. 

This  species  is  very  like  B.  falladosa  in  general  form 
(even  narrower  than  that  species  usually  is),  but  is  easily 
distinguished  by  the  extremely  finely  punctured  scutellum 
and  different  coloration.  The  thorax  has  the  punctuation 
very  fine,  rather  closer  than  in  B.  fallaciosa^  with  less 
smooth  space  in  the  middle  of  the  base.  The  elytra  are 
bronze,  obscurely  tinted  with  brownish  purple,  with  a  steel- 
blue  shade  at  the  apex.  The  body  beneath  is  very  bright 
golden  green,  brownish  aeneous  at  the  sides ;  the  segments 
are  bordered  with  dark  steel-blue,  and  the  greater  part  of  the 
apical  segment  is  of  the  same  colour ;  in  some  examples  the 
blue  colour  ascends  somewhat  in  the  median  channel. 

Belionota  Woodjbrdiy  sp.  n. 

Nigro-sanea:  thorace  igneo-cuprea,  medio  purpureo  suffuso;  scu- 
tello pnrpurascenti,  subtiliter  punctulato ;  corpore  subtus  aureo- 
viridi,  ad  latera  cyaneo  purpurascentL 

Long.  11-.12J  lin. 

Hub.  Fauro  I.,  Solomon  Islands  {C.  if.  Woodfordy  Esq.). 
This  is  very  close  to  B.prasina^  but  is,  I  think,  sufficiently 
different  in  its  coloration  to  merit  a  distinctive  name. 

Cleridad. 

Natalis. 

Many  species  of  this  genus  have  been  described  from  time 
to  time,  most  authors  comparing  their  species  with  "  N.por- 
catusj  Fabr."      What  these  authors  consider  porcatus^  F.  to 
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be  it  is  difficult  to  determine.  Fabricius  gives  the  locality  aa 
Van  Diemen's  Land ;  and  the  specimens  in  this  Museum  are 
all  so  marked  except  one  labelled  New  Holland,  which 
generally  means  West  Australia.  It  is  the  longest,  narrowest 
species  known  to  me,  with  the  disk  of  the  thorax  closely  and 
finely  punctured.  It  is  not  unlikely  this  is  N.  crihncoUis  of 
Spinola's  Monograph ;  certainly  his  N.  porcatus  is  not  the 
Fabrician  species.  The  Rev.  T.  Blackburn  has  given  a 
synopsis  of  the  species  of  the  genus  (Tr.  Roy.  Soc.  of 
S.  Austr.  xiii.  1890,  p  126),  and  the  one  he  refers  to 
N.  porcalua  is  evidently  not  the  Fabrician  species,  as  he 
places  it  in  the  section  "  Disc  of  the  prothorax  not  closely  and 
evenly  punctured."  The  specimens  named  N.  porcatus  in 
White's  Catalogue  are  yivoh^Xy  porcatus  of  Spinola  (the  type 
was  not  then  in  the  Museum),  and  I  am  inclined  to  think 
they  are  the  N.  Marstersii^  Casteln.^  but  it  all  depends  on 
what  this  author  considered  the  Fabncian  species. 

Natalis  Blackhumi^  sp.  n. 

Ficea:  capita  creberrime  subtiliter  punctate,  punctis  nonnullis 
majoribus  mixlis;  thorace  disco  subtiliter  obsolete  punctulato, 
lateribuB  sat  rugulosis ;  elytris  postice  modice  dilatatis,  oostatis, 
costis  altemis  pone  medium  evanescentibus. 

Long.  12,  lat.  elytr.  ^  lin. 

Hah.  Swan  River. 

The  head  is  closely  and  rather  finelv  punctured,  with  a 
few  much  larger  punctures  interspersed.  The  antennae  are 
long,  the  apical  joint  elongate-ovate,  moderately  narrowed  at 
the  apex,  the  tenth  joint  as  broad  as  long,  the  ninth  scarcely 
as  broad  as  long,  very  obliquely  narrowed  towards  the  base. 
The  thorax  is  as  lone  as  broad,  not  very  much  flattened  on 
the  disk,  a  little  broader  at  the  widest  part  than  in  front,  the 
disk  very  finely,  rather  closely,  but  indistinctly  punctured ; 
the  sides  inigulose,  but  not  strongly  as  in  many  of  the  species. 
The  elytra  have  the  punctures  large  and  transverse  at  the 
base,  gradually  diminishing  in  size  posteriorly,  being  com- 
paratively fine  at  the  apex ;  the  costse  are  narrow  and  equal 
at  the  base,  the  alternate  ones  disappearing  rather  before  the 
middle,  leaving  the  others  separatea  by  dull  flat  spaces.  The 
intermediate  tibisB  are  curved.  The  abdomen  has  a  finely 
punctured  patch  in  the  middle  of  the  second,  third,  and  fourth 
segments,  clothed  with  golden  pubescence,  the  patch  on  the 
fourth  segment  a  little  broader  than  long.  Posterior  tarsi  very 
long. 
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The  upper  surface  of  the  insect  is  finely  pilose,  with  some 
erect  hairs  scattered  over  the  surface. 

Natalis  lata^  sp.  n. 

Lata,  depressa,  ferrugineo-pioea :  capite  oonfertim  subtiliter 
puDctulato,  punotis  majoribus  crebre  mixtis,  fronte  rugulosa; 
thorace  medio  depresso,  paroe  subtiliter  punotulatx),  lateribus 
fortiter  vermiculosis  ;  elytris  breyioribuB,  postice  modice  dilatatis, 
basi  crasse  cancellato-punctatis,  post  medium  subtilius  punotu- 
latis,  costatis,  oostis  4%  6%  et  8*  solum  apice  attingentibus. 

Long.  11,  lat.  elytr.  Sj  lin. 

Hah.  Moreton  Bay  (Diggles). 

This  is  a  comparatively  short  broad  species.  The  head  is 
finely  punctured,  but  the  large  punctures  are  also  very 
numerous  and  moderately  close  together ;  the  upper  part, 
especially  above  the  eyes,  is  rugulose.  The  antennae  are 
lonff,  the  apical  joint  is  oblonff-ovate  in  general  outline,  but 
is  doubly  angular  on  each  side ;  the  tenth  joint  is  a  trifle 
broader  than  long,  not  very  much  narrowed  at  the  base,  the 
ninth  joint  is  similar  but  a  little  lon^r.  The  thorax  is  as 
broad  as  long,  distinctly  broader  at  the  widest  part  than  in 
front ;  the  disk  is  impressed,  with  very  fine  scattered  punc- 
tures, with  larger  punctures  here  and  there ;  the  sides  verv 
strongly  vermicukte.  The  elvtra  are  short  as  compared  with 
most  species ;  at  the  base  the  punctures  are  very  large  and 
square,  changing  very  abruptly  just  beyond  the  middle  to 
rounder  and  smaller  punctures,  which  become  very  small  at 
the  apex  ;  the  cost®  are  very  narrow  at  the  base,  eaual,  but 
beyond  the  middle  the  first,  second,  third,  fifth,  and  seventh 
disappear ;  the  apex  of  the  elytra  is  of  a  lighter  brown  colour. 
The  intermediate  tibiae  are  rather  short  and  nearly  straight. 
The  posterior  tarsi  are  very  short.  The  abdomen  has  the 
middle  portion  of  the  second  and  third  segments  densely  and 
finely  punctured,  with  a  band  of  golden  pubescence,  more 
particularly  along  the  posterior  margin. 

I  cannot  reconcile  either  of  these  species  with  any  described 
by  Mr.  Blackburn. 

Natalis  IcBvisy  sp.  n. 

Fufca,  nitida,  pube  brevissima  Bordide  flava  obsolete  marmorata: 
thorace  medio  subtilissime  parce  punotulato,  lateribus  late 
fortiter  vermiculatis ;  elytris  latera  versus  subtiliter  striate- 
punctalis,  postice  oostis  vix  elevatis  notatis. 

Long.  22,  lat.  elytr.  6|  lin. 

Hab.  New  Guinea. 
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In  form  this  species  presents  nothing  unusual,  but  its  large 
size  and  smooth  elytra  at  once  distinguish  it  from  all  the 
described  species.  The  antennsB  are  very  long,  the  apical 
joint  is  elongate-ovate,  obliquely  truncate  at  the  apex ;  the 
tenth  joint  is  a  little  longer  than  broad,  much  narrowed  at 
the  base;  the  ninth  joint  is  about  one  third  longer  than 
broad,  obliquely  narrowed  to  the  base.  The  head  is  finely 
punctured,  but  with  large  punctures  intermixed.  The  thorax 
is  about  as  broad  as  long,  obliauely  nanrowed  in  front, 
shining,  deeply  impressed  in  the  middle ;  extremely  delicately 
and  not  very  closely  punctured ;  the  sides  strongly  vermicu- 
lose;  the  rugosity  extending  considerably  on  to  the  disk. 
The  elytra  are  extremely  finely  and  closely  punctured  where 
there  is  the  fine  pubescence^  but  there  are  bare  smooth  spots 
at  intervals ;  the  lines  of  punctures  are  only  distinct  at  the 
sides,  and  the  punctures  are  small ;  each  elytron  has  three 
not  very  conspicuous  costae,  the  first  commencing  behind  the 
middle,  the  next  a  little  longer,  the  third  almost  entire, 
commencing  below  the  shoulder.  The  intermediate  tibiae  are 
slightly  curved.  The  abdomen  is  shining  and  finely  punc- 
tured; the  third  segment  has  a  very  small  inconspicuous 
pubescent  patch  in  the  middle. 


XXXI. — On  the  Characters  of  a  new  Genus  and  Six  new 
Species  of  Longicom  Coleoptera  from  New  Guinea.  By 
Cf.  J.  Gahan,  M.A. 

Prionids. 
Osphryon  hirticollis^  sp.  n. 

Nigro-fiiscus ;  capita  thoraceque  supra  subtusque  sat  dense  fulvo- 
Tillosis ;  prothorace  utrinque  triBpinoso ;  elytris  dense  punctu- 
latis,  sordide  flavo-testaceis,  sutura  et  margine  exteriore  angustis- 
simepiceis,  apicibusutrisque  bidentatis ;  anteonis  totis  nigro-fuscis, 
( (J  )  corpore  longitudine  fere  aBqualibus,  (  J  )  medium  elytrorum 
pauUo  superantibus ;  segmento  quinto  abdominis  (c^)  fortiter, 
(  5  )  leviter  emarginato. 

Long.,  d  37-40,  $  60  mm. 

Hah.  Doreh  and  Arfak. 

Dark  brown.  Elytra  yellowish  testaceous,  but  in  places 
exhibiting  a  darker  tint;  along  the  suture  and  the  outer 
margin  very  narrowly  piceous.  rrothorax  with  three  distinct 
spines  on  each  side,  of  which  the  posterior  is  longest  (on  one 
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side  of  one  male  specimen  there  is  an  additional  small  spine, 
between  the  anterior  and  postmedian  spine,  in  a  position 
corresponding  to  that  occupied  by  the  second  of  the  four 
spines  in  Osphryon  adustus^  Pasc).  The  head  and  thorax 
are  clothed  both  above  and  below  with  a  rather  dense  tawny 
brown  pubescence,  which  is  longer  on  the  underside,  espe- 
cially on  the  hind  breast.  The  scutellum  is  dark  brown. 
The  elytra  are  rather  thickly  punctulate,  and  in  places, 
especially  towards  the  base  in  the  female,  are  rather  strongly 
coriaceous  or  subrugose  \  at  the  apex  each  is  rounded  exter- 
nally, but  towards  the  suture  is  truncate,  with  a  distinct  tooth 
or  small  spine  at  each  angle  of  the  truncature.  The  fifth 
ventral  segment  of  the  male  abdomen  is  rather  strongly 
emarginate  behind,  and  part  of  the  sixth  segment  projects 
beyond  it.  In  the  female  the  fifth  segment  is  also  emar- 
ginate, but  not  so  strongly  as  in  the  male. 

This  species  differs  from  0.  adustusj  Pasc,  in  some  minor 
structural  characters,  such  as  having  only  three  spines  on 
each  side  of  the  prothorax  and  in  having  two  small  spines  at 
the  apex  of  each  elyti'on ;  but  in  general  form  and  in  the 
sculpture  and  relative  proportions  of  the  joints  of  the  antenn© 
there  is  such  close  agreement  as  to  justify  me  in  considering 
the  two  species  congeneric.  The  genus  was  placed  by  Pascoe 
amongst  the  Derobrachides.  and,  in  my  view,  rightly  so. 
Lansberge,  in  his  list  of  Malayan  Prionid^se,  ranks  it  with  the 
Closterides.  The  two  groups  have,  however,  closer  atfinities 
than  Lacordaire's  arrangement  seems  to  suggest. 

Osphryon  Forhesij  sp.  n, 

(5 .  Fuscus,  supra  opacus ;  prothorace  antice  posticeque  pilis  fulvis 
fimbriate,  laieraLiter  utrinque  quadrispinoso,  supra  minute 
sparseque  granulate  et  bituberculato,  tuberculis  baud  fortiter 
elevatis,  obtusis,  crebre  subreticulatim  punctatis ;  ely tris  opacis, 
minutissime  sat  sparseque  granulatis,  utrisque  ad  apicem  biden- 
tatis  ;  antennis  quam  corpore  paullo  longioribus,  articulis  1"*,  2®, 
et  tertii  basi  fortiter  denseque  punctatis,  ceteris  minutissime 
porosis  et  opacis,  articulis  a  tertio  ad  dedmum  apice  extus  den- 
tatis  et  intus  subspinoso-productis. 

Long.  43  mm. 

Hah.  New  Guinea  {H.  0.  Forbes). 

Dark  brown,  almost  entirely  dull  and  opaque  above.  The 
head  with  a  sparse  fulvous  pubescence.  T  ne  prothorax  is 
fringed  anteriorly  and  at  the  base  with  fulvous  hairs ;  the 
two  anterior  spines  at  each  side  are  connate  at  their  base,  and 
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80  likewise  are  the  two  posterior  spines ;  the  disk  bears  two 
feebly  raised  humps  which  are  strongly  and  closely  punctured. 
The  elytra  are  devoid  of  pubescence^  but  under  the  lens  are 
seen  to  bear  numerous  minute  granules  which  seem  to  corre- 
spond to  the  setigerous  punctures  of  0,  adustuSy  Pasc.  The 
underside  of  the  thorax  has  a  fulvous  pubescence.  The 
abdomen  is  glossy,  sparsely  punctured  and  almost  im pubescent ; 
the  fifth  ventral  segment  of  the  male  is  feebly  emarginate 
(almost  truncate)  behind.  The  antennas  are  slightly  loneer 
than  the  body ;  the  first  two  joints  and  the  base  of  the  third 
are  thickly  and  strongly  punctured ;  the  third  (except  at 
the  base)  and  the  remaining  joints  are  very  minutely  and 
closely  punctulate  and  opaque;  some  feeble  or  obsoletely 
raised  lines  are  to  be  seen  on  nearly  all  these  joints ;  each 
joint  from  the  third  to  the  tenth  is  acutely  angular  or  toothed 
on  the  outer  side  at  the  apex,  and  is  produced  into  a  distinct 
dentate  or  spinous  process  on  the  inner  side.  These  cha- 
racters of  the  antennae  would  almost  justify  the  separation  of 
this  species  into  a  distinct  genus ;  but  in  other  respects 
it  agrees  very  well  with  the  remaining  two  species  of 
Osphri/on, 

Gnathonyx,  gen.  nov. 

(S .  Capita  lato,  magno ;  oculis  supra  distantibus ;  mandibulis  sat 
magnis,  valde  curvatis,  spatium  transverse  ellipticum  circum- 
scribentibus,  a  basi  ad  apieem  gradatim  aouminatis.  Antennis 
medium  elytrorum  attingentibus,  articulo  prime  brevi,  crasso, 
tertio  primo  longitudine  SBquali,  quarto  quam  tertio  paullo 
breviore,  quinto  ad  undecimum  longitudine  gradatim  crescentibus. 
Prothorace  transverse,  quam  capita  vix  latiore,  margine  laterali 
medio  vix  censpicua,  antice  posticeque  sat  distincta  et  dentata. 
Elytris  parallelis,  apicibus  rotundatis.  Prosteme  dense  punctate, 
precessu  intercexali  plane.  Episternis  metatheracis  postice  late 
truncatis.  Tibiis  anticis  mediisque  spinesis,  femeribus  omnibus 
subtus  denticulatis.  Segmentis  1®  ad  4^  abdominis  utrinque 
prefunde  feveatis ;  segmento  5^  apice  subretundatis. 

This  genus  is  especially  characterized  by  the  strongly 
curved  mandibles,  destitute  of  teeth,  simple  at  tip,  and 
enclosing  a  transversely  elliptical  space,  and  by  the  large 
deep  fovea  on  each  side  of  each  of  the  first  four  abdominal 
segments  in  the  male.  The  presence  of  spines  on  the  tibiae 
and  of  similar  but  much  smaller  spines  on  the  underside  of 
the  distal  halves  of  the  femora  leads  me  to  provisionally  place 
it  in  the  group  of  the  Bemphanides,  though  I  believe  that  less 
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importance  should  be  attached  to  this  character  than  is  given 
to  It  in  Lacordaire's  system. 

Onaihonyx  pxceipennis^  sp.  n. 

Niger;  elytris  piceo-fuscis,  capito  grosse  confertimque  punctato, 
occipite  minute  granulate  ;  pronoto  rude  subreticulatim  punctato, 
area  mediana  subcordata  sparsim  punctata,  nitida ;  scutello  nitido, 
impnnctato,  postice  rotundato ;  elytris  coriaceis  ;  prostemo  dense 
punctato ;  pedibus  nigro-fuscis,  sparsim  punctatis ;  artioulo  primo 
antennarum  dense  punctato,  tertio  ad  decimum  sparse  punctatis 
et  subtus  strigoso-opacis,  undecimo  omnino  strigoso-opaco. 

Long.  58,  lat.  19  mm. 

Hab.  Doreh. 

Analophus  niger^  sp.  n. 

(5.  Niger;  capitis  fronte  fortiter  minus  dense  punctata,  medio 
longitudinaliter  sulcata,  occipite  dense  confluenter  punctato, 
interstitiis  granuliformis ;  disco  pronoti  nigro-polito,  sparse  punc- 
tato, medio  breviter  sulcato  et  versus  basin  utrinque  foveolato, 
lateribus  subinsequalibus,  fortiter  densiusque  punctatis,  et  ad 
angulos  anticos  confertissime  sed  minus  fortiter  punctatis ;  pro- 
stemo opaco,  confertissime  punctato;  elytris  nigris  nitidis,  sat 
dense  punctatis  et  subcoriaceis,  versus  basin  levioribus  sparsiusque 
punctatis,  apicibus  rotundatis ;  pectore  dense  fulTo-villoso ;  abdo- 
mine  pedibusque  fasoo-castaneis,  nitidis,  sparse  punctatis. 

Long.  28-30  mm. 

Hab.  Mount  Arfak. 

Head  broad,  with  the  eyes  widely  separated  above :  from 
the  narrow  transverse  excavation  at  the  base  a  very  distinct 
median  groove  passes  upwards  for  a  short  distance  on  the 
front,  and  is  thence  continued  backwards  as  a  narrower  and 
less  distinct  impression.  The  punctures  are  less  thickly 
placed  on  the  front  of  the  head,  but  are  closely  crowded  and 
confluent  on  the  sides  and  hinder  part,  so  that  the  interspaces 
appear  as  small  shining  granules.  The  pronotum  is  slightly 
euiarginate  in  front ;  its  lateral  edges  are  but  slightly  promi- 
nent as  feeble  carinsB,  which  are  strongly  deflexed  towards 
the  middle  of  their  length ;  the  central  area  of  the  disk  is 
very  glossy  and  but  sparsely  punctm*ed,  and  bears  a  short 
median  groove  and  two  foveas  placed  posteriorly  one  on  each 
side ;  towards  the  sides  the  pronotum  is  somewhat  uneven 
and  is  strongly  and  rather  thickly  punctured,  while  close  to 
the  anterior  angles  it  is  very  closely  but  less  strongly  punc- 
tured, as  is  the  whole  surface  of  the  prosternum.  The  elytra 
are  rather  thickly  punctured  and  slightly  coriaceous,  except 
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towards  the  base,  where  they  are  smoother  and  more  sparsely 

fmnctured  ;  each  bears  three  very  feebly  raised  and  indistinct 
ines. 

This  species  is  smaller  and  narrower  than  A.  paralhluSy 
Waterh.,  from  which  it  may  be  easily  distinguished  by  its 
colour,  by  the  difference  in  the  punctuation  of  the  lateral 
parts  of  the  pronotum,  and  the  greater  deflexion  of  the  lateral 
ridge  towards  the  outer  angle  of  the  anterior  acetabulum. 

Lamiids. 
Haplohammus  longipennts^  sp.  n. 

Nigro-fasons,  pube  grisea  sat  dense  obtectus,  capitis  fronte  verticeque 
sparse  punctatis ;  prothoracis  dorso  subinsBquali,  medio  sat  dense 
punctato ;  elytris  elongatis,  dense  punctatis,  postice  angustatis, 
apicibus  late  troncatis,  extus  valde  spinosis. 

Long.  27-36  mm. 

Hah.  Mount  Arfak. 

Dark  brown,  with  a  short  close  greyish  pubescence.  Head 
distinctly  but  rather  sparsely  punctured  in  front,  and  with  a 
few  sparsely  scatterea  punctures  on  the  upperside.  Pro- 
thorax  slightly  uneven  above,  rather  thickly  punctured  in  the 
middle.  Scutellum  with  a  fulvous  pubescence.  Elytra 
elongated,  thickly  punctured,  narrowing  gradually  behind, 
and  each  at  the  apex  broadly  truncate,  with  a  strong  spine  at 
the  outer  angle.  Antennse  in  the  male  more  than  twice  the 
length  of  the  body,  the  scape  rather  strongly  thickened 
towards  the  apex,  where  the  cicatrice  has  a  prominent  rim  on 
the  anterior  side,  but  no  limiting  edge  on  the  posterior  side ; 
the  third  joint  is  twice  as  long  as  the  first,  the  fourth  shorter 
than  the  third. 

Poiemnemus  tuherifer^  sp.  n. 

Nigro-foscus,  pube  brevi  fulvo-brunnea  obtectus;  antennis  basi 
pedibusque  punctis  nigris  glabris  dense  macolatis ;  prothoracis 
dorso  baud  tuberculato,  linea  medio-longitudinali  fuLva,  et  ad 
medium  maculam  glabram  circumscribeDte ;  elytris  dorso  planis, 
postice  sat  valde  deolivis,  utrisque  ad  basin  tubere  magno  rotundo 
dense  nigro-granulato,  instructis ;  lateribus  verticalibus  utrisque 
supra  carinatis  et  spinoso-granulatis,  apicibus  oblique  truncatis, 
extus  spinosis,  intus  dentatis. 

Long.  35  mm. 

Hah.  Mount  Arfak. 

This  species  may  be  easily  distinguished  from  those  of  this 
genus  hitnerto  described  by  the  presence  of  a  large  rounded 
hump,  thickly  studded  with  black  shining  granules^  at  the 
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base  of  each  elytron.  It  also  departs  somewhat  from  the 
characters  of  the  more  typical  members  of  the  eenus  in 
having  the  disk  of  the  prothorax  smooth ;  but  in  almost  all 
its  remaining  characters,  especially  in  the  form  of  the  elytra 
and  the  distribution  of  the  spinous  tubercles  on  the  sides  and 
disk  of  the  elytra  (the  basal  hump  excepted),  it  has  the  closest 
relation  with  P.  scabrosus^  Oliv. 


XXXII. — Diagnosis  of  a  new  Pteropus  from  the  Admiralty 
Isuinds.    By  Oldfield  Thomas. 

Pteropus  admiralitatumy  sp.  n. 

Most  closely  allied  to  Pt.  ht/pomelanus,  Temm.,  but  distin- 
guished by  its  smaller  size,  much  smaller  ears,  uniformly 
coloured  chest  and  abdomen,  and  woollier  fur ;  crown  pale  grey 
("  olive  grey  "  of  Ridgway  *)  ;  nape  fulvous  (^'  cinnamon  ") ; 
back  brown  ("  Prout's  brown  "),  mixed  with  whitish.  Below, 
the  neck  shows  an  indistinct  fulvous  collar ;  but  all  the  rest 
of  the  under  surface,  the  chin,  throat,  abdomen,  and  the  sides 
of  body  are  a  uniform  brown  (between  "  sepia  and  "  clove- 
brown  "),  thickly  mixed  with  silvery  white  or  yellowish  hairs. 
In  Pt.  hypomeiantjis  the  centre  of  the  abdomen  is  always 
lighter  than  the  sides  of  the  body. 

Skull  and  teeth  as  in  Pt.  hypomelanusy  except  for  their 
smaller  size. 

Dimensions  of  the  type  (skin  B.M.  80.  11.  24.  4)  : — 

Head  and  body  (c.)  180  millim. ;  forearm  121  (=4'75  in.) ; 
ear  175. 

The  ear  of  a  spirit- specimen  measures  19  millim.  (from 
notch)  ;  and  the  forearms  of  the  three  other  specimens  in  the 
collection  are  126,  120,  and  118  respectively  m  length. 

Eab.  Admiralty  Islands.     Coll.  H.M.S.  *  Challenger.' 

Four  specimens  of  this  species  were  obtained  in  March 
1875. 

*  *  Nomenclature  of  Colours/ 1886.  The  extreme  difficulty  of  matching 
the  uniform  colours  of  a  colour-plate  and  the  grizzled  and  broken  colours 
of  an  animal  are  so  great  that  these  determinations  must  be  looked  upon 
as  merely  approximate ;  but  it  would  nevertheless  be  of  great  help  to 
other  workers  if  all  describers  would  use  some  such  standard  of  colours 
as  is  provided  by  Ridgway's  valuable  work. 
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PROCEEDINGS  OF  LEARNED  SOCIETIES. 

GEOLOGICAL  SOCIETY. 

January  10,  1894.— W.  H.  Hudleston,  Esq.,  M.A.,  F.R.S., 
President,  in  the  Chair. 

The  following  communication  was  read : — 

'  On  the  RhsBtic  and  some  Liassic  Ostracoda  of  Britain.'  By 
Prof.  T.  Rupert  Jones,  F.R.S.,  F.G.S. 

In  this  paper  the  published  observations  on  the  occurrence  of 
these  Microzoa  in  the  Rhaetic  and  Lower  Liassic  strata  of  England, 
chiefly  in  Gloucestershire  and  Somerset,  by  the  Rev.  P.  B.  Brodie, 
H.  E.  Strickland,  C.  Moore,  and  others,  are  first  of  all  recorded ; 
and  the  various  notices  of  the  so-called  '  Cypi'is  liassica '  in  various 
palseontological  works  are  considered.  Numerous  specimens  sub- 
mitted by  the  Rev.  P.  B.  Brodie,  the  Rev.  H.  H.  Winwood,  and 
Mr.  E.  Wilson,  and  some  few  examined  in  the  Geological  Society's 
collection,  have  been  studied,  with  the  result  of  determining,  it  is 
hoped  satisfactorily,  the  characters  and  alliances  of  Darwinula 
liassica  (Brodie)  and  of  six  or  seven  other  species  found  in  the 
same  and  the  associated  series  of  strata.  The  Darwinula  glohosa 
(Duff),  from  Linksfield,  Mora5'sliire,  is  also  critically  re-examined 
as  one  of  this  interesting  series  of  Rhsetic  Ostracoda.  The  other 
species  belong  for  the  most  part  to  Oytheridea ;  thus  most  of  them 
probably  lived  in  brackish  or  estuarine  waters. 

January  24, 1894.— W.  H.  Hudleston,  Esq.,  M.A.,  F.R.S., 
President,  in  the  Chair. 

The  following  communications  were  read : — 

1  •The  Ossiferous  Fissures  in  the  Valley  of  the  Shode,  near 
Ightham,  Kent'    By  W.  J.  Lewis  Abbott,  Esq.,  F.G.S. 

The  fissures  occur  in  a  promontory  of  Kentish  Rag  between  two 
tributaries  of  the  Shode.  There  are  four  fissures  in  this  promontorj% 
striking  at  right  angles  to  the  valley.  Details  of  the  physiography 
of  the  area  in  which  the  fissures  occur  are  given  in  the  paper. 
Three  of  the  fissures  have  obviously  been  in  contact  with  the 
surface,  and  firom  these  the  bones  appear  to  have  been  dissolved  out. 
The  fourth  does  not  reach  the  top  of  the  Rag,  and  further  is  sealed 
by  an  aragonite-lined  chamber  with  stalactitic  floor  and  ceiling. 
This  fissure  is  from  2  to  6  feet  wide  and  about  80  feet  deep,  and  is 
filled  with  a  heterogeneous  collection  such  as  constitutes  the  fiotsam 
and  jetsam  of  streams,  along  with  materials  derived  from  the  rock 
in  which  the  fissures  occur.  Several  thousand  bones  were  found, 
also  12  species  of  aquatic  and  land  shells,  an  entomostracan,  Chara 
and  other  vegetable  remains  have  been  procured. 

The  Author  gives  reasons  for  concluding  that  the  fissures  have 
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never  been  reopened  since  they  were  first  closed  by  the  materials 
introduced  into  them  by  the  river,  and  that  all  the  contained  fossils 
belong  to  one  and  the  same  geological  period.  He  points  to  the 
discovery  of  species  not  before  found  in  Pleistocene  beds  as  only  a 
repetition  of  what  has  occurred  in  other  sections  he  has  worked, 
and  remarks  also  that  the  increase  of  species  is  corroborative  of  a 
suggestion  of  Mr.  C.  Beid  that  the  more  we  discover  of  the  smaller 
creatures  of  this  and  the  preceding  age,  the  more  they  approximate  to 
those  of  our  own  times.  Even  if  we  were  to  exclude  from  the  lists 
all  the  species  not  previously  found  fossil  elsewhere,  we  still  have 
an  extensive  assemblage  of  the  older  Pleistocene  forms,  which 
must  have  lived  during  the  filling  of  the  fissures,  and  this  there- 
fore fixes  the  filling  operation  as  having  occurred  in  Pleistocene 
times. 

2.  '  The  Vertebrate  Fauna  collected  by  Mr.  Lewis  Abbott  from 
the  Fissure  near  Ightham,  Kent.'  By  E.  T.  Newton,  Esq.,  F.R.S., 
F.G.8. 

The  vertebrate  remains  collected  by  Mr.  Lewis  Abbott  are 
passed  in  review,  and  as  far  as  possible  specifically  identified :  they 
represent  mammals,  birds,  reptiles,  and  amphibians ;  but  no  fishes 
have  been  found.  In  all,  48  difierent  forms  have  been  recognized  ; 
3  or  perhaps  4  are  extinct ;  11  are  extinct  in  Britain,  but  are  still 
living  elsewhere ;  21  are  living  in  Britain,  but  are  known  to  be 
Pleistocene  or  Forest-bed  forms ;  and  12  are  species  now  living  in 
Britain  which  have  not  hitherto  been  recognized  in  Pleistocene  or 
older  deposits. 

Among  the  more  important  species  found  in  this  fissure,  but 
extinct  in  Britain,  may  be  noticed,  besides  Elephas  primigenius^ 
Ehinoceros  antiquitatis^  and  Hycena^  the  Ursw  arctos.  Cants  lagopus, 
Myodes  torquatus^  Myodes  lemmus^  Microtus  gregalisj  M,  ratticeps, 
Lagomys  pustlluSy  Spermophilus,  and  Cervus  tarandus.  The  name 
of  Mustela  rohusta  is  proposed  for  some  limb-bones  intermediate 
between  the  Polecat  and  Marten,  and  the  remains  of  an  extremely 
small  Weasel  are  noticed  as  a  variety  of  MusUla  vulgaris.  Although 
the  large  number  of  living  species  gives  a  recent  aspect  to  this  series 
of  remains,  the  evidence,  it  is  believed,  points  rather  to  their  being 
all  of  Pleistocene  age,  and  most  nearly  allied  to  the  fauna  of  British 
caves. 


MISCELLANEOUS. 

On  the  Embryology  of  the  Cumacea, 
By  P.  BxrxscHiNSKY,  of  tihe  University  of  Odessa. 

The  segmentation  of  the  ova  in  Iphinoe  maotica,  So  win.,  is  of 
the  centro-lecithal  type.  All  the  segmentation-nuclei,  which  in  the 
centre  of  the  ovum  are  surrounded  by  radiating  aggregations  of 
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protoplasm,  travel  towards  the  surface,  and  a  aniform  blastoderm  is 
finally  constituted  *. 

The  rudiment  of  the  future  germinal  streak  now  becomes  recog- 
nizable on  the  ventral  surface  of  the  ovum  in  the  shape  of  a  thick- 
ening of  the  blastoderm,  and  three  separate  thickenings  may  be 
remarked  in  the  extent  of  this  rudiment;  these  are  the  paired 
anterior  optic  lobes  and  an  unpaired  posterior  thickening,  which 
gives  rise  by  the  process  of  multiplication  to  a  large  number  of  cells 
(meso-endoderm).  This  internal  mass  of  cells  becomes  further 
differentiated  into  three  rudiments: — (1)  The  yolk-cells,  which 
migrate  into  the  yolk,  (2)  the  endoderm-  and  (3)  the  mesoderm- 
cells. 

The  proctodaeum  is  formed  earlier  than  the  rudiment  of  the 
stomodseum  and  has  the  appearance  of  a  very  long  tube.  Both  of 
these  structures  originate  as  invaginations  of  the  ectoderm.  The 
mid-gut  is  built  up  from  the  cell- material  of  the  endoderm.  As 
the  cells  of  the  endoderm  multiply  they  arrange  themselves  so  as  to 
form  an  epithelium.  The  liver  develops  very  early  on  the  ventral 
surface  of  the  endodermal  furrow,  and  forms  in  the  anterior  portion 
of  the  latter  two  lateral  tubes,  which  are  composed  of  large  cells. 
These  rudiments  are  paired  and  present  the  appearance  of  folds, 
which  are  open  upon  the  dorsal  side ;  their  edges  grow  together, 
and  two  hepatic  sacs  are  formed  from  them,  each  of  which  becomes 
divided  into  two  secondary  hepatic  sacs  in  consequence  of  a  longi- 
tudinal invagination. 

The  entire  central  nervous  system  originates  as  a  thickening  of 
the  ectoderm  at  the  period  of  the  formation  of  the  anterior  appen- 
dages. In  the  early  stages  it  takes  the  shape  of  paired  ectodermal 
thickenings ;  these  gradually  coalesce  and  give  rise  to  an  unpaired 
cord,  from  which  the  18-19  ganglia  are  subsequently  formed. 

The  unpaired  eye  develops  from  two  separate  thickenings  of  the 
hypodermis  of  the  foremost  optic  lobes,  and  undergoes  a  complicated 
metamorphosis. 

The  earliest  rudiment  of  the  heart  takes  the  shape  of  a  compact 
collection  of  mesoderm-cells  on  the  dorsal  side,  in  which  the  cavity 
subsequently  appears. 

The  genital  organs  also  develop  at  the  same  time ;  these  appear  as 
a  paired  mesodermal  rudiment  situated  above  the  intestinal  canal. 

The  dorsal  organ  arises  very  early  on  the  dorsal  side  as  an  oval 
aggregation  of  ectoderm-cells ;  it  persists  for  a  long  time,  and 
disappears  after  all  the  organs  of  the  animal  are  formed. 

A  complete  memoir  of  mine  upon  the  embryology  of  the  Cumacea, 
accompanied  by  three  plates,  will  be  published  in  the  *  Memoires  de 
la  Soci^te  des  Naturalistes  de  la  Nouvelle-Russie  k  Odessa.* — Zoolo- 
yischer  Anzeu/er,  xvi.  Jahrg.,  no.  430,  October  2,  1893,  pp.  386, 387. 

*  I  observed  this  in  Farapodopsk  comuta  and  Qehia  litoralis. 
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XXXIII. — A  Contribution  to  the  Osteology  of  the  Head  of 
Hattena*.  By  Friedbigh  Siebenrock,  Assistant  in  the 
Imperial  and  Kojal  Natural  History  Museum  in  Vienna. 

[Plate  XIV.] 

The  present  memoir  contains  a  precise  description  of  the 
interorbital  septum^  the  anterior  cartilagino-membranous 
cranial  wall,  and  of  the  paroccipital,  which  is  present  in 
Hatteria  alone  among  Saurians. 

In  addition  to  this  there  follows  a  detailed  account  of  the 
several  cranial  bones,  especially  with  reference  to  the  bony 
auditoiT  structures  contained  within  them.  These  are  distin- 
guished by  the  presence  of  the  fossa  cochlearis  of  the  basi- 
occipital,  the  junction  of  the  orificium  ampuUsB  canalis  serai- 
circularis  frontalis  and  the  orificium  canalis  semicircularis 
horizontalis  in  the  posterior  ampullary  chamber  of  the 
paroccipital,  the  absence  of  the  foramen  nervi  acustici,  ramus 
cochlearis,  the  absence  of  the  foramen  canalis  Yidiani  anterius 
in  the  fossa  hypophyseos,  and  by  the  remarkable  structure  of 
the  superior  margins  of  the  paroccipital  and  of  the  oto- 
sphenoid. 

Finally,  it  will  be  shown  that  the  parietal  is  paired  even 

*  Trfmslated  from  the  '  Sitzungsberichten  der  kaiserl.  Akademie  der 
Wissenschaften  in  Wien^  Mathem.-naturw.  Classe/  Bd.  cii.  Abth.  i., 
June  1893^  pp.  250-268 :  from  a  separate  impression,  communicated  by 
the  Author. 
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in  the  adult,  a  point  which  was  hitherto  in  doubt ;  while  there 
will  also  be  appended  further  communications  upon  the 
subject  of  the  dentition  of  the  vomer. 

I. 

The  interorbital  septum  and  the  anterior  cranial  wall  of 
JJa^teria  were  represented  by  Giinther*  and  Briihlf  as  homo- 
geneous cartilaginous  structures,  without  further  allusion 
being  made  to  tnem  in  the  text  of  their  papers.  If,  however, 
these  parts  be  examined  more  closely  in  a  carefully  prepared 
HaUeria-hGndy  it  is  found  that  neither  the  interorbital  septum, 
nor  the  anterior  cranial  wall  are  uniformly  developed,  but 
that  in  both  cartilaginous  structures  occur,  just  as  they  are 
met  with  in  the  majority  of  Saurians  with  a  distinct  inter- 
orbital septum. 

In  the  interorbital  septum  of  Hatteria  the  anterior  and 
upper  edges  are  sinuous,  while  the  lower  one  is  straight. 
1  he  posterior  edge  is  notched  and  forms  the  anterior  boundary 
of  the  optic  foramen.  In  the  majority  of  lizards  the  inter- 
orbital septum  is  membranous,  and  m  it  is  embedded  the 
cartilaginous  plate  which  has  developed  from  the  two  lower 
trabeculsB  ("unteren  Schfidelbalken  ").  In  Hatteria^  how- 
ever, the  entire  interorbital  septum  is  cartilaginous,  with  the 
exception  of  an  oval  fenestra  at  the  upper  mar^n,  which  is 
covered  by  a  membrane.  But  since  the  cartilaginous  plate  in 
the  interorbital  septum  in  the  case  of  the  other  lizards  repre- 
sents the  presphenoid,  in  Hatteria  the  entire  interorbital 
septum  must  receive  the  same  interpretation. 

A  much  greater  degree  of  complication  is  presented  by  the 
cartilaginous  structures  in  the  anterior  cranial  wall,  with 
regard  to  which  Giinther  writes  {loc,  cit.  p.  5) : — "  A  cres- 
centic  space  between  alisphenoid  and  columella  remains 
cartilaginous ;  and  the  fore  part  of  the  cranial  cavity  is  closed 
by  fibro-cartilaginous  membrane  without  a  trace  of  ossifica- 
tion." It  is  perfectly  correct  that  a  bony  orbitosphenoid  is 
not  present  in  Hatteria^  but  in  its  stead  we  find  a  cartila- 
ginous one,  which  exhibits  the  same  arrangement  as  in  all 
other  lizards.  It  is  remarked  by  Baur^,  in  a  note  upon 
Sphenodon — Hatteria,  that  the  alisphenoid-orbitosphenoid  is 

*  A.  Qunther,  "A  Contribution  to  the  Anatomy  of  Hatteria^^  Phil. 
Trans.  Roy.  Soc.  Lond.  1867. 

t  0.  B.  Briihl,  <  Zootomie  aller  Thierclassen/  Taf.  148  and  149^  with 
explanation. 

X  G.  Baur,  **  Osteologische  Notizen  iiber  Reptilien  (Fortsetiong  vi.)," 
Zool.  Anzeiger,  xii.  Jahrg.,  1889,  p.  45. 
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cartilaginous  and  is  closely  applied  to  the  epipterygoid- 
columella,  but  no  further  details  are  given.  The  presence  of 
an  orbitosphenoid  in  Hatteria  is  likewise  pointed  out  by 
Cope  ♦,  though  it  would  follow  from  the  author's  statement 
that  the  structure  in  question  is  bony  and  not  cartilaginous ; 
for  upon  page  189  he  writes  that  in  the  membranous  cranial 
wall  m  lizards  an  ossification  occurs,  upon  which  he  bestows 
the  provisional  designation  "  postoptic,  and  does  not  term  it 
the  alisphenoid,  like  Parker,  since,  according  to  his  view, 
the  epipterygoid-columella  is  the  real  alisphenoid.  Coming 
to  ffatteria,  he  then  proceeds  to  say: — "In  the  Rhyncho- 
cephalian  genus  Sphenodon  these  two  elements  [«.  e.  the  post- 
optic  and  epipterygoid]  coexist  with  an  orbitosphenoid,  lying 
between  the  optic  and  trigeminal  foramina.  The  two  together 
may  be  homologous  with  the  mammalian  alisphenoid/'  I  am 
not  of  this  opinion,  since  the  orbitosphenoid  is  in  the  case  of 
Hatteria  precisely  as  in  that  of  the  other  lizards,  if  it  occurs 
at  all,  without  any  connexion  with  the  epipterygoid-columella, 
and  remains  in  a  cartilaginous  state  throughout  life.  It  is 
semilunar  in  shape,  and  forms  with  the  posterior  notched  edge 
of  the  presphenoid,  with  which  it  is  united  above  and  below, 
an  oval  hole,  the  optic  foramen,  for  the  exit  of  the  optic 
nerve. 

From  the  upper  third  of  the  posterior  edge  of  the  orbito- 
sphenoid a  stout  cartilaginous  process  projects  backwards  and 
somewhat  upwards,  and  then  divides  into  two  thinner  rami. 
Of  these  the  uppermost  and  shorter  has  an  anterior  and 
upward  direction ;  it  runs  to  the  first  postfrontal  and  unites 
with  the  upper  trabecula.  The  lower  and  considerably  longer 
ramus  trends  downwards  and  backwards,  and  runs  almost 
parallel  with  the  lower  portion  of  the  cartilaginous  orbito- 
sphenoid ;  it  unites  with  the  processus  anterior  inferior  of  the 
otosphenoid  and  with  the  processus  alaris  of  the  basisphenoid. 

It  follows  from  what  has  just  been  stated  that  the  orbito- 
sphenoid is  not  embedded  in  the  anterior  cranial  wall  in 
complete  isolation,  but  is  in  intimate  connexion  with  the  bony 
sphenoid  group  and  with  the  rooting  bones  of  the  head. 

The  anterior  cranial  wall,  which  is  cartilaginous  in  Hat- 
teriaj  is  fixed  to  the  crista  cranii  frontalis,  and  passes  forwards 
in  the  shape  of  a  narrower  canal  to  the  olfactory  cavity; 
where,  however,  it  expands  once  more  in  an  aliform  manner, 
since  it  reaches  down  on  each  side  on  the  inner  edge  of  the 
prefrontal  as  far  as  the  anterior  extremity  of  the  palatine, 
and  thus  forms  the  optic-nasal  septum.     The  groove  itself 

•  E.  Cope, "  The  Osteology  of  the  Lacertilia  "  (reprinted  May  10, 1892, 
horn  ftoc.  Amer.  Phil.  See.  Vol.  xxx,), 
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serves  for  the  reception  of  the  olfactory  nerves,  and  consists 
in  EaUeria  of  tough  cartilaginous  tissue,  while  in  the  majority 
of  lizards  it  merely  remains  in  a  membranous  condition. 

11. 

The  bony  cranium  consists,  as  in  all  lizards,  of  the  occipital 
and  sphenoid  gi'oups  of  bones.  The  latter  [«c!— former?], 
again,  is  composed  of  the  basioccipital,  supraoccipital,  and  the 
two  pleuroccipitals  which  lie  between  these.  All  four 
occipitals  enclose  the  occipital  foramen,  an  oval  aperture  with 
a  greater  vertical  than  transverse  diameter,  on  the  lower 
circumference  of  which  the  unusuallv  large  occipital  condyle 
is  developed  as  a  semilunar  tubercle.  In  Hatteria  this  is 
formed  in  a  conspicuous  degree  from  the  basioccipital,  while 
the  two  pleuroccipitals  take  a  much  smaller  share  in  it,  in 
contrary  fashion  therefore  to  what  we  find  in  the  chamaleons, 
in  which  the  partes  condyloidesB  of  the  pleuroccipitals  are 
much  larger  than  the  pars  condyloidea  of  the  basioccipital. 
In  adult  individuals  the  four  occipital  elements  are  indistin- 
guishably  fused  together,  while  in  specimens  which  are  still 
young  they  remain  separated  by  sutures,  precisely  as  in  the 
case  of  the  rest  of  the  Lacertilia.  Now  in  young  specimens 
we  find  that  the  pleuroccipita}  is  composed  of  two  bones, 
which  are  separated  one  from  another  by  a  suture.  The  one 
bone  with  its  pars  condyloidea  is  connected  in  the  shape  of  a 
semicircle  witn  the  basioccipital  below,  constitutes  the  lateral 
margin  of  the  occipital  foramen,  and  unites  above  with  the 
supraoccipital.  From  the  middle  of  its  external  circum- 
ference a  short  pointed  process  projects  almost  horizontally 
outwards.  This  bone  is  manifestly,  according  to  position 
and  function,  the  pleuroccipital — exoccipital  of  Owen  and 
Huxley.  Before  this  there  lies  a  bone,  wliich  unites  with  the 
otosphenoid  in  front,  with  the  supraoccipital  above,  and  with 
the  basioccipital  below.  Its  posterior  surface  is  convex  and 
its  anterior  concave,  with  which  it  forms  the  posterior  wall  of 
the  bony  labyrinth.  The  processus  paroticus  projects  out- 
wards and  backwards.  I  consider  this  bone  as  the  parocci- 
pital,  exoccipital  of  Brtihl,  and  opisthotic  of  English  authors. 
Gtlnther  also  describes  {loc.  cit)  a  paroccipital,  which,  how- 
ever, cannot  be  quite  identical  with  that  discovered  by  me. 
According  to  this  author  the  paroccipital  is  superimposed 
upon  the  processus  paroticus  merely  in  order  to  strengthen  it, 
without  taking  part  in  the  formation  of  the  auditory  appa- 
ratus. Giinther  writes: — "It  [namely  the  processus  paro- 
ticus] is  strengthened  by  a  paroccipital,  which  covers  nearly 
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tie  entire  side  of  the  process  and  is  united  with  the  occipital 

Sart  by  only  partly  distinct  sutures."  The  paroccipital 
escribed  by  me  forms  the  posterior  wall  of  the  labyrinth  and 
sends  the  processus  paroticus  outwards.  It  is  consequently  a 
bone  of  considerable  importance,  separated  by  a  suture  from 
the  plenroccipital.  Only  on  the  posterior  surface  of  the  par- 
occipital  does  the  suture  between  it  and  the  pleuroccipital 
remain  indistinct  at  a  spot  which  is  of  quite  small  extent,  so 
that  here  the  two  bones  appear  to  be  united  by  synostosis. 
It  may  be  that  the  specimens  which  I  examined  were  not 
sufficiently  young  in  order  to  show  the  complete  separation  of 
the  bones  in  question.  I  was  able,  nevertheless,  in  the  crania 
of  three  individuals  to  perceive  distinctly  the  suture  between 
paroccipital  and  pleuroccipital,  which  separates  the  two  bones 
one  from  another  with  the  exception  of  a  small  space,  so  that 
the  possibility  of  a  merely  individual  separation  of  these  two 
bones  seems  to  be  excluded. 

I  imagine  that  Qtinther  probably  identified  the  paroccipital 
correctly,  but  the  sutures  in  the  specimen  investigated  by 
him  were  no  longer  sufficiently  distinct  to  enable  him  to 
recognize  the  precise  limits  of  the  bone  in  question.  He  says, 
moreover,  in  a  note  {he.  cit.  p.  2) : — "  The  sutures  between 
these  bones  [namely  between  supraoccipital  and  exoccipital] 
are  so  indistinct  that  they  could  not  be  represented  in  the 
drawing."  It  is  the  more  remarkable  that  Briihl  {loc.  cit.) 
did  not  perceive  the  division  between  the  paroccipital  and 
pleuroccipital,  since  nevertheless  he  figures  and  describes  the 
head  of  a  voung  individual  in  which  all  the  sutures  between 
the  several  bones  of  the  occipital  and  sphenoid  groups  were 
still  distinctly  visible.  He  assumes  an  attitude  of  vigorous 
opposition  to  Gttnther's  alleged  paroccipital : — "  The  pleur^ 
occipital  .•  ...  is,  as  I  must  maintain  in  opposition  to  an 
absolutely  incorrect  statement  on  the  part  of  Giinther  {loc.  cit. 
p.  696),  the  only  lateral  element  of  the  occipital  segment  in 
Matteria]  no  other  element,  no  exoccipital  [m«Ai,  paroc, 
Owen^  opisth.  of  English  authors]  exists  at  all.  GUnther's 
statement  that  a  paroccipital  of  Owen  [exoccipital,  mihi]  is  to 
be  found  in  Hatteria  is  based  upon  an  extremely  superficial 
inspection,  erroneously  conducted  upon  entire  preparations  (!), 
which,  however,  was  not  supported  by  any  more  precise 
investigation  (disarticulation  I  the  only  anatomical  method 
which  is  here  conclusive) ."  As  is  evident  from  my  descrip- 
tion, Briihl  was  entirely  in  the  wrong  in  disputing  Giinther's 
statement ;  the  paroccipital  is  present  in  young  individuals,  so 
that  consequently  Hatteria^  like  the  Chelonians,  exhibits  six 
occipital  elements,  namely : — 1  basioccipital,  1  supraoccipital, 
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2  pleuroccipitals,  and  2  paroccipitals.  On  account  of  this 
remarkable  fact  HaUeria  approaches  the  Chelonians  and 
recedes  further  from  the  Lacertilians. 

It  may  not  be  without  interest  to  give  a  separate  represen- 
tation and  description  of  the  individual  bones  of  the  cranium 
of  Haiteria,  specially  with  a  view  to  the  acquisition  of  a 
more  precise  knowledge  of  the  bony  auditory  structures  con- 
tained within  them.  Giinther  (loc,  cif.)  did  not  figure  the 
cranium  or  its  individual  bones,  and  Briihl,  although  he  gave 
a  representation  of  the  cranium  from  below  and  behind,  paid 
less  attention  to  the  auditory  apparatus  than  to  the  demon- 
stration of  the  absence  of  a  paroccipital  as  alleged  to  exist  by 
Gtinther. 

The  basioccipital  is  an  almost  quadrangular  and  somewhat 
bulky  bone.  Its  upper  surface  is  concave,  while  its  under 
convex  surface  is  swollen  at  the  two  lateral  margins  and  with 
the  basisphenoid  forms  the  two  very  powerfully  developed 
tubercula  sphenooccipitalia.  These  are  always  characterized 
by  an  epiphysis. 

Behind  the  tubercula  sphenooccipitalia  lies  the  very  large 

Ears  condyloidea,  which  forms  the  posterior  border  of  the 
asioccipital,  at  the  two  angles  of  which  are  situated  the 
points  of  attachment  for  the  pleuroccipitals.  The  anterior 
border  is  almost  straight ;  it  serves  to  unite  the  bone  with  the 
basisphenoid,  which,  with  its  two  posterior  processes,  which 
are  separated  by  a  triangular  notch,  lies  upon  the  Under 
surface  of  the  basioccipital  and  reaches  to  the  tubercula 
sphenooccipitalia.  In  this  manner  there  arises  in  relief  upon 
the  under  surface  of  the  basioccipital  a  triangular  protuberance. 
The  two  lateral  borders  of  the  basioccipital  unite  posteriorly 
at  the  pars  condyloidea  with  the  pleuroccipitals,  in  the  middle 
and  anteriorly  with  the  paroccipital  and  tha  otosphenoid. 
Each  lateral  border  of  the  basioccipital  exhibits  indeed  in 
front  of  the  pars  condyloidea  a  somewhat  deep  indentation, 
the  incisura  venaa  jugularis,  which,  with  a  similar  indentation 
constituted  by  the  paroccipital  and  pleuroccipital,  is  completed 
to  form  the  foramen  jugulare.  In  front  of  this  incisura  venae 
jugularis  the  lateral  border  towards  the  anterior  angle  is 
transformed  into  a  deep  pit,  the  posterior  margin  of  which 
unites  with  the  paroccipital  and  the  anterior  with  the  basi- 
sphenoid, while  its  outer  and  inner  margins  serve  to  support 
the  membranes  which  fill  up  the  space  between  the  three 
bones  already  mentioned  and  the  otosphenoid.  This  pit 
closes  the  bony  cochlea  below.  It  was  shown  by  me  that  it 
also  occurs  in  Brookesia  svperciliaris  *,  where  I  designated 
it  the  fossa  cochlearis.  It  has  an  oblique  situation  in  a 
♦  F.  Siebenrock,  "Das  Skelet  von  Brookeda  superciHaris,   Kuhl,** 
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direction  from  outside  inwards,  and  to  its  lower  circumference 
is  attached  the  tuberculum  sphenooccipitale. 

The  pleoroccipital,  which  in  young  individuals  is  separated 
by  a  suture  from  the  paroccipital,  constitutes  a  simple  bony 
arch.  Its  lower  end  is  swollen  to  form  the  pars  condyloidea, 
while  the  upper  shovel-shaped  end  runs  out  into  two  pointed 
processes;  by  means  of  these  it  is  attached  to  the  hinder 
surface  of  the  paroccipital  and  to  the  supraoccioital.  The 
inner  mar^n  of  the  arch  forms  the  lateral  bounaary  of  the 
occipital  foramen,  from  which  the  paroccipital  is  entirely 
excluded.  The  external  margin  of  the  arch,  which  is  much 
shorter  than  the  internal  one,  forms  the  upper  and  posterior 
limit  of  the  foramen  jugulare,  and  contains  from  above  down- 
wards the  foramen  nervi  hypoglossi,  the  foramen  nervi  vagi, 
and  the  foramen  nervi  glossopharyngei.  The  last  two  nerve- 
exits  are  frequently  united  into  one  externally,  but  internally 
they  always  remain  separate. 

In  the  representation  of  the  occipital  region  of  a  young 
HaUeria  Fritsch  *  has  figured  the  pleuroccipitals  alone  as  the 
lateral  limiting  bones  of  the  foramen  occipitale,  but  he  adds  no 
explanation  as  to  whether  in  his  specimen  the  pleuroccipitals 
were  separated  from  the  paroccipitals,  or  whether  he  had 
omitted  the  latter  merely  for  the  sake  of  simplifying  the 
figure.  Otherwise  the  outlines  of  the  pleuroccipitals  as  repro- 
duced by  this  author  are  perfectly  true  to  nature. 

The  supraocdpital  is  an  unusually  broad  bony  arch,  which 
extends  from  the  occipital  foramen  aS  far  as  the  anterior  end 
of  the  processus  anterior  superior  of  the  otosphenoid.  Upon 
the  upper  curved  surface  there  arises  in  a  sagittal  direction  a 
low  crest,  the  crista  occipitalis,  which  produces  the  immov- 
able connexion  with  the  parietal.  Underneath  the  supra- 
occipital  constitutes  a  sagittal  groove,  which  at  its  hinder  end  is 
contracted  by  the  inner  walls  of  the  vestibular  portion  and  at 
the  lower  margin  of  which  in  front  lies  the  orificium  externum 
of  the  aqueductus  vestibuli.  The  posterior  border  has  a 
semicircular  excavation  and  forms  the  upper  boundary  of  the 
occipital  foramen.  The  two  posterior  and  obliquely  truncated 
angles  are  expanded  in  the  shape  of  hollows,  and  constitute  on 
each  side  the  roof  of  the  vestibular  chamber ;  they  unite  with 
the  pleuroccipital  and  paroccipital.  The  lateral  borders  come 
into  contact  with  the  otosphenoids,  while  the  free  anterior 
margin  exhibits  three  projections,  produced  by  two  indenta- 

Sitzgsber.  k.  Akad.  Wiss.  Wien,  Math.-naturw.  Classe,  Bd.  cii.  Abth.  i., 
1893,  p.  76. 

♦  Dr.  A.  Fritach,  ^  Fauna  der  Gkiskohle  und  der  Ealksteine  der  Perm- 
formation  Bohmens;'  Bd.  2,  Prag,  1889,  p.  58. 
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tions.  On  the  inner  wall  of  the  roof  of  the  vestibular  portion 
lies  the  inosculation  of  the  commissure  of  the  canalis  semi- 
circularis  frontalis  and  the  canalis  semicircularis  sagittalis, 
and  in  front  of  this  at  the  lower  margin  of  the  inner  wall  the 
orificium  internum  of  the  aqueductus  vestibuli.  At  the  upper 
external  margin  of  the  vestibular  portion  the  foramen  canalis 
semicircularis  frontalis  is  visible,  while  the  foramen  canalis 
semicircularis  saeittalis  lies  away  towards  the  middle  of  the 
lateral  border  of  the  supraoccipital  at  a  distance  from  the 
vestibular  portion*  This  aperture  is  otherwise  usually  found 
in  lizards  at  the  anterior  circumference  of  the  vestibular 
portion.  On  the  upper  surface  of  the  supraoccipital  neither 
canal  is  noticeably  visible ;  the  sagittal  canal  stands  out  on 
the  inner  surface  pretty  distiiictlj. 

The  paroccipital,  which  in  jouns  individuals  constitutes  an 
independent  bone,  has  some  similaritj  to  a  spoon,  for  it  is 
strongly  arched  and  sends  off  outwards  a  long  process,  the 
processus  paroticus.  The  paroccipital  forms  the  posterior 
wall  of  the  bony  labyrinth,  and  unites  with  the  otosphenoid  in 
front,  with  the  supraoccipital  above,  and  with  the  basioccipital 
below.  To  the  posterior  wall  is  attached  the  upper  end  of 
the  pleuroccipital,  while  the  lower  end  of  this,  which  as  pars 
conayloidea  unites  with  the  basioccipital,  forms  with  the 
posterior  wall  of  the  paroccipital  the  incisura  venae  jugularis 
and  is  completed  with  the  basioccipital  to  form  the  foramen 
jugulare.  From  the  anterior  external  border,  which  is  exca- 
vated in  the  shape  of  a  semicircle  and  forms  the  incisura 
foraminis  vestibuli,  arises  the  processus  paroticus.  This  is 
long,  strongly  compressed,  hollowed  out  in  the  shape  of  a 
groove  in  front  for  the  accommodation  of  the  columella  auris, 
and  directed  horizontally  and  somewhat  backwards.  The 
anterior  excavated  surface  of  the  paroccipital  forms  the  hinder 
portion  of  the  vestibulum.  It  is  divided  into  the  outer 
portion,  which  extends  in  the  shape  of  a  crescent  from  above 
downwards,  and  the  inner,  smaller,  but  very  deep  portion, 
the  posterior  ampullary  chamber,  which  forms  an  oval  pit  ana 
at  the  bottom  contains  two  holes,  the  orificium  ampullae  canalis 
semicircularis  frontalis  above  and  more  towards  the  rear,  and 
the  orificium  canalis  semicircularis  horizontalis  below  and 
more  towards  the  front  The  vestibulum  in  Haiteria  conse- 
quently possesses  one  hole  less  than  in  the  majority  of  lizards, 
in  which  the  two  orifices  just  mentioned,  divided  by  a  septum^ 
open  into  the  vestibulum,  while  in  Hatteria  they  fuse  together 
into  one  large  oval  hole.  At  the  upper  margin  of  the  vesti- 
bular cavity,  to  which  the  supraoccipital  is  attached  behind 
and  the  otosphenoid  in  front,  we  find  posteriorly  the  foramen 
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canslis  semlclrcalaris  frontalis  and  anteriorly  the  foramen 
canalis  semicircnlaris  horizontalis. 

These  two  foramina  are  connected  together  by  a  cleft  or 
fissnra  (PL  XIV.  fig.  5,  a?),  which  divides  the  upper  margin 
longitudinally  into  an  npper  and  lower  half.  The  cleft  at 
this  spot  has  arisen  through  the  approximation  of  the  outer 
and  inner  lamell»  of  the  vestibular  wall.  In  addition  to  this 
the  lon^  transverse  cleft  in  front  of  the  foramen  canalis  semi- 
circulans  frontalis  is  also  connected  by  a  short  cleft,  running 
at  right  angles  to  it,  with  the  oval  pit,  the  inosculation  of  the 
orificium  ampull»  canalis  semicircnlaris  frontalis  and  the 
orificinm  canalis  semicircnlaris  horizontalis.  In  no  other 
living  lizard  is  this  remarkable  phenomenon  to  be  observed. 
The  lower  border  of  the  parocqipital  exhibits  externally  an 
aliform  prolongation,  and  appears,  with  its  lower  portion  at 
least,  to  form  the  posterior  wall  of  the  cochlea,  which  is 
bounded  below  by  the  very  strongly  developed  fossa  cochlearis 
of  the  basioccipital,  while  externally  it  is  enclosed  by  the 
cartilaginous  plate  which  extends  between  the  paroccipital^ 
otosphenoid,  and  basioccipital. 

The  basisphenoid  consists  of  the  body,  which  constitutes  a 
trapeziform  plate  of  bonci  and  of  the  two  alary  processes. 
The  upper  concave  surface  exhibits  a  median  division  into 
two  halves  by  means  of  a  sagittal  furrow.  This  was  pre- 
viously remarked  bv  Baur,  who  expressed  the  conjecture  (foe. 
ciU^  that  the  basisphenoid  arises  from  two  lateral  halves.  On 
both  sides  of  this  furrow  in  the  anterior  third  lie  two  foramina, 
the  orifices  of  two  short  canals  for  branches  of  the  internal 
carotid.  The  straight  posterior  border  of  the  basisphenoid 
unites  with  the  anterior  border  of  the  basioccipital.  Beneath 
it  there  project  backwards  two  triangular  processes,  which 
attach  themselves  to  the  under  surface  of  the  basioccipital  and 
with  their  ends  help  to  form  the  tubercula  sphenooccipitalia. 
The  anterior  border,  which  as  dorsum  ephippii  overhangs  the 
fossa  hypophyseos,  is  deeply  indented,  so  that  its  two  angles 
become  transformed  into  the  processus  alares.  The  two 
lateral  borders  converge  towards  the  front  and  serve  to  connect 
the  bone  with  the  otosphenoids. 

From  the  anterior  portion  of  the  under  surface  of  the  basi- 
sphenoid arise  the  processus  pterygoidei.  They  are  mode-( 
lately  long,  inclined  somewhat  forwards,  and  diverging  at 
the  ends,  on  the  outer  sides  of  which  lie  the  articular  surfaces 
for  connexion  with  the  pterygoids. 

Between  the  processus  pterygoidei  arise  the  fairly  long 
cylindrical  processes  for  the  inferior  trabecul»;  they  are 
separated  by  a  furrow,  which  ends  posteriorly  in  the  shape  of 
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a  pit.  In  the  latter  lies  on  both  sides  the  foramen  caroticant 
internnm.  The  cylindrical  processes  form  the  floor  of  the 
fossa  hypophyseos,  in  the  roof  of  which  on  each  side,  conse- 

Spently  at  the  base  of  the  processus  alares,  is  situated  the 
oramen  for  a  branch  of  the  internal  carotid,  which  opens  into 
the  cranial  cavity  on  the  upper  surface  of  the  basisphenoid  by 
the  hole  already  mentioned.  On  the  under  surface  of  the 
basisphenoid  between  the  processus  pterygoidei  arises  the 
parasphenoid ;  this  extends  forwards  below  the  cylindrical 
processes  a»  a  narrow  dagger-like  bone.  Its  free  portion  is 
somewhat  longer  than  the  body  of  the  basisphenoid.  Fritsch 
{loc.  cit,)  and  jBaur  (loc.  cit)  have  expressed  the  conjecture 
that  the  parasphenoid,  forming  the  entire  under  portion  of  the 
basisphenoid  together  with  the  processes  which  project  back- 
wards, in  very  young  individuals  admits  of  being  separated 
from  the  basisphenoid  as  an  independent  bone,  I  thoroughly 
concur  in  this  view,  since  on  the  underside  of  the  basisphenoid 
it  is  possible  to  trace  almost  the  entire  outline  of  the  para- 
sphenoid; only,  in  my  opinion,  Fritsch  is  mistaken  in 
believing  that  the  processes  for  attachment  to  the  pterygoids 
also  belone  to  the  parasphenoid.  It  has  been  shown  by 
Parker*  that  the  basisphenoid  is  formed  by  the  union  of 
three  ossifications,  the  lateral  ones  of  which  are  the  processus 
pterygoidei.  Moreover  the  parasphenoidal  plate  is  separated 
from  the  base  of  the  processus  pterygoideus  by  a  cleft,  so  that 
as  a  matter  of  fact  no  connexion  exists  between  the  bony 
parts  in  question.  In  this  cleft  lies  the  posterior  foramen 
caroticum  internum. 

In  the  lizards  we  find  in  the  fossa  hypophyseos  three  pairs 
of  apertures  :  in  front  on  both  sides  of  the  cylindrical  processes 
the  foramen  canalis  Vidiani  anterius,  behind  at  the  bottom  of 
the  fossa  the  foramen  caroticum  internum,  and  at  the  side  and 
above  the  foramen  for  a  branch  of  the  internal  carotid. 
Hattei'iaj  however,  like  the  Ohelonians,  possesses  only  two 
pairs  of  apertures  in  the  fossa  hypophyseos,  since  the  foramen 
canalis  Vidiani  anterius  is  absent.  Here  we  have  a  further 
character  in  which  hatteria  recedes  from  the  lizards  and 
approaches  the  Chelonians  in  the  structure  of  the  head. 

The  otosplienoid  is  a  quadrangular  bone,  the  upper  angles 
and  the  inferior  anterior  angle  of  which  are  prociuced  into 
processes,  while  the  inferior  posterior  angle  remains  blunt. 
The  upper  border  unites  with  the  supraoccipital ;  its  posterior 
end  is  produced  into  a  moderately  long,  triangular,  pointed 
process,  the  processus  posterior,  which  is  applied  like  a  scale 

•  W.  K.  Parker  and  G.  J.  Bettany,  'The  Morphology  of  the  Skull* 
(LondoD,  1877) :  Gennan  translation  by  B.  Vetter,  1879. 
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to  the  anterior  surface  of  the  procesaas  paroticasi  and  forms 
the  upper  margin  of  the  sulcus  columell»  auditus. 

The  anterior  end  of  the  upper  border  is  likewise  produced 
into  a  process^  the  processus  anterior  superior,  whicn  in  the 
other  lizards  remains  very  short  and  serves  for  the  attach- 
ment of  the  upper  trabecula. 

The  lower  border  unites  with  the  basisphenoid  ;  its  ante- 
rior end  is  elongated  in  the  shape  of  a  shovel  and  forms  the 
processus  anterior  inferior,  which  is  united  with  the  processus 
alaris  of  the  basisphenoid.  The  anterior  end  of  the  bone 
serves  for  the  attachment  of  the  lower  cartilaginous  branch  of 
the  orbitosphenoid.  The  posterior  truncated  end  of  the  lower 
border  unites  with  the  plate  of  cartilage  which  extends 
between  the  otosphenoid,  basisphenoid,  paroccipital,  and 
basioccipital.  The  posterior  free  border  of  the  otosphenoid, 
together  with  the  paroccipital,  encloses  the  very  large  foramen 
vestibuli  sen  ovale.  On  the  anterior  free  border  we  find  a 
crest  which  is  quite  small,  indicating  the  ala  otosphenoidea, 
below  which  is  situated  the  incisura  otosphenoidea  for  the 
exit  of  the  fifth  nerve  (trigeminus). 

The  external  surface  of  the  otosphenoid  is  strongly  convex. 
Upon  it  may  be  seen  standing  out  in  relief  in  front  and  above 
the  *  canalis  semicircularis  sagittalis  running  towards  the 
middle,  and  the  canalis  semicircularis  horizontalis  running  in 
the  same  direction  from  the  base  of  the  processus  posterior 
superior.  Towards  the  lower  border,  behind  the  origin  of  the 
processus  anterior  inferior,  we  find  an  indication  of  a  very 
short  crista  otosphenoidea,  behind  which  lies  the  foramen 
nervis  facialis. 

The  inner  surface  forms  the  anterior  vestibular  cavity,  and 
for  this  purpose  is  strongly  excavated.  It  consists  of  the 
posterior  portion,  the  actual  vestibulum,  and  of  the  anterior, 
much  smaller,  but  very  deep  portion,  the  anterior  ampuUary 
cavity.  Into  this  there  opens  (j[uite  at  the  bottom,  as  a 
transversely  oval  hole,  the  orificium  ampullse  canalis  semi- 
circularis sagittalis,  the  orificium  ampull»  canalis  semicir- 
cularis horizontalis  above,  and  below,  the  oval  foramen  nervi 
acustici.  A  distinct  crista  cochlearis  separates  the  vestibulum 
from  the  semicanalis  seu  canalis  lymphaticus  which  lies  below 
it,  and  which  does  not  run  horizontally  as  in  the  other  lizards, 
but  obliquely  downwards  and  backwards  from  in  front  and 
above.  This  forms  the  upper  portion  of  the  cochlea,  the 
outer  and  inner  walls  of  wnich  are  constituted  by  the  two 
plates  of  cartilage,  which  fill  up  externally  and  internally  the 
gaps  between  the  occipital  and  sphenoid  bones,  as  we  find  is 
similarly  the  case  in  the  Chelonians.     Of  the  foramen  nervi 
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acnstici  for  the  ramus  cochlearls,  which  in  the  other  lizards 
leads  into  the  cochlea,  we  find  no  trace  whatever  in  Hatterta. 
On  the  upper  border  of  the  otosphenoid  are  situated  two  holes, 
the  foramen  canalis  semicircularis  sagittalis  in  front  and  this 
foramen  canalis  semicircularis  horizontalis  behind  at  the 
base  of  the  processus  posterior.  In  this  case  the  two  holes 
themselves  are  not  connected  bv  a  cleft,  as  we  find  them  to 
be  in  the  paroccipital,  but  each  hole  (PI.  XIV.  fig.  10,  al  and 
aP)  is  in  connexion  with  the  anterior  ampullary  cavitj,  so  that 
it  looks  as  if  the  holes  and  their  canals  have  arisen  as  a  result 
of  the  laying  together  piece  bj  piece  of  the  walls  of  the 
vestibulum,  a  condition  which  is  seen  in  Hatteria  alone,  as 
was  pointed  out  above  in  the  case  of  the  paroccipital. 

On  the  inside  of  the  otosphenoid,  behind  the  incisura  oto- 
sphenoidea  and  in  front  of  the  anterior  vestibular  wall,  lies  an 
oval  pit,  which  contains  the  foramen  nervi  acustici  above  and 
the  much  smaller  foramen  nervi  facialis  below. 

1  have  observed  in  manv  lizard  skulls  that  the  basioccipital 
remains  longest  separate  ^om  the  rest  of  the  occipital  bones. 

In  Hatteria  the  converse  appears  to  be  the  case,  for  here 
the  basioccipital  is  always  already  united  by  synostosis  with 
the  two  pleuroccipitals,  when  the  remaining  bones  are  still 
distinctly  divided  by  sutures. 

In  the  case  of  the  sphenoid  bones  at  first  merely  the  pro- 
cessus anterior  inferior  of  the  otosphenoid  coalesces  with  the 
processus  alaris  of  the  basisphenoid,  while  the  two  bones 
behind  the  crista  otosphenoidea  still  continue  separated  by  a 
distinct  suture. 

III. 

The  parietal  of  Hatteria  is  described  hj  Giinther  [loc.  cit. 
p.  2)  as  follows  : — "  The  parietal  bone  is  very  narrow  and 
elevated  into  a  strong  mesial  crest,  which,  although  appearing 
simple  in  an  individual  of  advanced  age,  evidently  consisted 
of  two  lateral  halves  in  youth,"  &c.  In  opposition  to  this 
Briihl  writes  {loc.  cit.) : — "  The  parietal,  which  even  in 
younger  skulls  already  appears  unpaired^  although  it  mav 
well  be  paired  in  the  embryo,"  &c.  Five  Hatteria  skulls 
disarticulated  by  me  have  yielded  the  result  that  the  parietal 
remains  paired  not  merely  in  jrouth,  but  throughout  life.  In 
the  case  of  a  skull,  too,  in  which  all  the  sutures  of  the  bony 
cranium  had  already  completely  disappeared,  a  proof  that 
the  specimen  was  certainly  already  adult,  the  parietal  fell  of 
itself  into  two  halves  alter  careful  maceration.  These  are 
united  in  Hatteria  by  synchondrosis,  and  not,  as  in  the  Asca- 
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labota,  by  a  simple  suture.  The  inner  surfaces,  which  are 
elevated  into  the  paired  crest,  are  very  broad,  but  perfectly 
flat,  and  are  firmly  united  together  by  the  cartili^inous  tissue 
which  is  embedded  between  them.  The  large  parietal  foramen, 
which  is  always  of  an  oval  shape,  is  in  all  the  nine  HaUeria 
skulls  which  I  have  examined  formed  by  the  two  halves  of 
the  parietal  alone,  and  the  frontals  contribute  in  not  the 
slightest  degree  to  its  limitation.  The  processus  parietales 
are  fairly  long,  it  is  true,  but  do  not  reach  the  processus 
paroticus  of  the  parietal  any  more  than  in  the  case  of  the 
majority  of  lizardis,  but  attach  themselves  to  the  outer  and 
inner  surface  of  the  superior  posterior  process  of  the  supra- 
temporal.  Each  processus  parietalis  is  indeed  divided  into  a 
longer  posterior  and  a  shorter  anterior  lamina,  between  which 
tlie  lower  border  of  the  posterior  superior  process  of  the  supra- 
temporal  is  wedged  in. 

IV. 

The  Vomer. — Baur*  was  the  first  to  announce  the  interesting 
fact  that  he  had  found  in  a  young  Hatteria  a  distinctly  deve- 
loped tooth  in  the  centre  of  each  half  of  the  vomer.  A 
communication  was  subsequently  published  by  Howes  f  as 
to  further  cases  of  the  dentition  of  the  vomer  in  Hatteria. 
Out  of  nine  specimens  he  found  that  the  vomer  was  toothed 
in  four  cases,  while  five  were  toothless.  Of  the  former,  three 
possessed  a  tooth  on  each  half  of  the  vomer,  while  in  the 
case  of  the  fourth  specimen  a  tooth  was  developed  upon  the 
right  half  of  the  vomer  alone.  These  teeth,  however,  had 
not  broken  through  the  mucous  membrane  of  the  palate,  as 
Howes  was  able  to  convince  himself  in  the  case  of  two  indi- 
viduals, but  their  tips  were  covered  by  it,  so  that  they  were 
not  visible  in  the  cavity  of  the  mouth : — ^^  its  apex  was 
exposed,  but  it  could  not  in  any  sense  be  said  to  project  into 
the  cavity  of  the  mouth."  And  with  regard  to  the  second 
example  he  writes : — "  In  the  other  specimen  the  insignificant 
vestiges  of  the  teeth,  which  were  present,  lay  wholly  beneath 
the  mucous  membrane,  which  completely  covered  their 
apices.*' 

Among  the  nine  Hatteria  skulls  examined  by  me  I  found 
teeth  upon  the  vomer  in  only  one,  while  the  remaining  eight 
exhibit  no  trace  of  such  a  dentition.  In  the  toothed  specimen 
the  right  half  of  the  vomer  possesses  two  teeth,  the  left,  on 

•  G.  Baur,  "Osteolog^he  Notizen  iiber   Heptilien,   I.  Rhjncho* 
cephalia,''  ZooL  Anzeiger,  ix.  Jahrg«  1886,  p.  686. 
T  G.  B.  Howes,  Proc.  ZooL  Soc.  Lend.  1800,  pan  iii.  p.  358. 
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the  contrary,  only  one  tooth,  but  the  spot  where  a  second  was 
situated  can  still  be  distinctly  seen.  The  teeth  are  fairly 
long,  with  conical  points,  covered  with  enamel,  and  with  the 
tips  of  a  dark  colour  and  curved  inwards.  The  dark  colour 
ot  their  tips,  apart  from  the  considerable  length  of  the  teeth 
themselves,  allows  ns  to  conclude  that  they  had  broken 
through  the  mucous  membrane  of  the  palate  and  projected 
into  the  cavity  of  the  mouth. 

It  is  certainly  very  remarkable  that  relatively  few  speci- 
mens possess  the  vomerine  teeth.  Baur  (loc.  cit.)  has  ex- 
pressed the  conjecture  that  they  only  exist  in  young  specimens 
and  disappear  in  old  age.  Howes,  however,  has  observed 
the  vomerine  teeth  in  an  old  specimen — "  in  a  senile  old 
male  " — and,  further,  found  that  all  the  four  individuals  which 
possessed  these  teeth  we]*e  demonstrably  males.  This  last 
observation  appears  not  to  be  without  interest,  and  there  is 
perhaps  more  probability  in  the  idea  that  only  the  males 
possess  the  vomerine  teeth  than  in  Baur's  conjecture  that 
thejr  are  only  present  during  youth.  In  two  of  the  specimens 
which  I  exammed  I  found  no  trace  of  teeth  upon  the  vomer, 
although,  to  judge  by  their  size  and  the  separation  of  all 
their  cranial  bones,  they  were  still  fairly  young,  while 
another,  adult,  individual  possessed  the  vomerine  teeth  in  the 
manner  already  stated.  Unfortunately  I  was  unable  to  deter* 
mine  the  sex  of  this  specimen,  since  the  internal  organs  were 
missing. 

EXPLANATION  OF  PLATE  XIV. 

Fw,    1.  Vomer  from  below. 

Itff,    2.  Interorbital  septum  and  anterior  cranial  wall 
JFHg.   3.  Bony  cranium  from  behind^  with  the  onussiun  of  the  right  par- 
occipital. 
Fiff,    4.  8upraoccipital  from  below. 
Fiff,    6.  Right  paroccipital  frt>m  in  front  and  within. 
Fiff.    6.  Basifiphenoid  from  in  front 
J^.    7.  Baeisphenoid  from  above. 
F^,    8.  Basisphenoid  from  below. 
Ftg,   9.  Basioccipital  from  above. 

Fig.  10.  Otosphenoid  from  the  inside.  , 

Fig.  11.  Parietals  from  above. 

Ea-planation  of  the  Letters. 

a.o.  Ala  otoephenoidea.  coo,  Condylus  occipitalis. 

a.v.  Aquceductus  vestibulL  c.b.o.  Crista  supraoccipitalis. 

h.o.  Basioccipital.  d.d.  Dentes  dextri. 

b.B.  Basisphenoid..  d.e.  Dorsum  ephippii. 

c.  Columella.  d.s.  Dens  sinister. 

cms.  Commissure.  /.  Frontal 

CO.  Canalvi  olfactoriuB.  /.c.  Foasa  cochlearis. 
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f,ea.  Foramen  caroticam  internam. 
f,ca\  Foramen  for  a  branch  of  tbe 

internal  carotid. 
fe.  Fenestra. 
f,h^,  Fosea  h^pophyseos. 
f.j.  Foramen  jugulare  internum* 
/./.  Foramen  lacrjmale. 
f,oc.  Foramen  occipitale. 
fof.  Foramen    canalis   semicircu- 

laris  frontalis. 
fo,h.  Foramen    canalis   semicircu- 
laris  horizontalis. 

fo^.  Foramen    canalis   semicircu- 

laris  ssffittalis. 
/.p.  Foramen  parietale. 

A.a.  Posterior  ampullary  chamber. 

ij,  Incisora  venee  jugularis. 

io^.  InciBura  otospnenoidea. 

ir   Incisura  foraminis  yestibuli. 

;.  Jnffal. 

m.  Maxilla. 

ft.  NasaL 

o,a.8,  Orificium    ampullss    canalis 
semicircularis  sagittalis. 

o,cX  Orificium  canalis  semicircu- 
laris horizontalis. 

wa.  Orbitosphei^oid* 

0.8,  Otoephenoid. 

p.  Parietal. 

pjiA.  Processus  anterior  inferior. 


pM,  Processus  alaris. 

pa.o.  Paroccipital. 

pa,$,  Paranphenoid. 

p.aM.  Processus  anterior  supmior. 

p,c.  Pars  condyloidea. 

p,f,  1.  First  postfrontal. 

J9./I2.  Second  postfrontal. 

p.m.  Premaxilla. 

p.o,  Pleuroccipital. 

p.p.  Processus  paroticus. 

p,pa.  Processus  posterior  superior. 

ppt.  Processus  pterjgoideus. 

pr/.  Prefrontal. 

prp.  Processus  parietalis. 

pr,8.  Presphenoid. 

r.a.  Ramus  ascendens. 

r.(f.  Ramus  descendens. 

8.c,a,  Sulcus  columellas  auditus. 

8,1,  SemicanaliB  lymphaticus. 

8.0.  SupraoccipitaL 

U.C,  Interior  cylindrical  processes. 

V,  Vestibulum. 

v.a.  Anterior  ampullary  cavity. 

X.  Cleft  between /o./.  and/o.A. 

x'.  Cleft  between /o.«.  and  v.a, 

x".  Cleft  between /O.A.  and  p.«. 

II.  Foramen  opticum. 

Vn.  Foramen  nervi  facialis. 

VIII.  Foramen  nervi  acustici. 


XXXIV. — On  the  Elaterid»  of  Japan. 
By  G-  Lewis,  F.L.S. 

[Continued  from  p.  266.] 

Agriotes  longicollis^  sp.  n. 

Infnscatos,  sabopacos,  fulyo-pubescens ;  elytris  branneo-testaoeis, 
interstitiis  planis,  rugosis,  striis  tenoiter  impressis;  antennis 
pedibosque  inftiscatis. 

L.  13milL 

Elongate,  dasky  brown|  somewhat  opaque,  with  tawnj 
pubescence;  the  head  closely,  rather  coarsely  and  roughly 
punctate,  frontal  carina  oblique  laterally  and  well  elevated ; 
the  thorax  closely  and  evenly  punctate,  elongate,  rounded  off 
anteriorly,  sides  parallel  in  the  middle,  widening  out  a  little 
before  the  posterior  andes,  angles  rather  acute ;  the  scutellum 
obscurely  punctulate,  little  pointed  behind ;  the  elytra  testa* 
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ceone,  narrowlj  dasky  at  the  apices,  striae  fine,  interstices 
flat,  2  to  5  rather  wide,  all  evenly  and  finely  rugose ;  the 
antennsB  infuscate,  rather  long,  with  rather  lax  joints ;  the 
legs  also  infuscate ;  the  thoraz  and  anteun»  are  shorter  in 
the  female. 

This  Bpecies  has  the  facies  of  a  very  large  specimen  of 
A.  sericetis^  Gand.,  but  it  is  apparently  nearer  to  A.  pilosus, 
Panz. 

Hab.  Nikko.     Four  examples. 

Agriotes  persimiltSy  sp.  n. 

Infuscatus,  subopacus,  fulTo-pubescens ;   elytris  brunneis,  sutura 

infuscata ;  antennis  pedibusque  brunneis. 
L.  12^  mill. 

This  species  is  more  robust  than  the  last,  with  the  thorax 
shorter,  scutellum  wider  and  less  pointed  behind,  elytral 
suture  infuscate,  and  legs  and  antennsB  reddish  brown.  The 
frontal  carina  also  is  much  less  conspicuous  and  is  not  notably 
oblique  at  the  sides.  If  I  did  not  know  the  female  of  A.  Ion- 
gicotlia  I  should  with  some  hesitation  consider  this  to  belong 
to  it.  The  species,  however,  were  found  more  than  500  miles 
apart. 

Hab.  Junsai.     One  example. 

Agriotes  sertcetis,  Cand. 

Agriotes  sericetu,  Cand.  A.nn.  Belg.  1878,  p.  189. 
Agriotes  sericans,  IjOW.  Ent  Month.  Mag.  1879,  p.  167. 

Hab.  Subashiri  and  Wada-toge.     Abundant. 

Agriotes  sepes^  Lew. 
AgriateB  sepes,  Lew.  Ent  Month.  Mag.  1879,  p.  157. 

Elongatus,  niger,  fulvo-pubescens ;  thoraoe  creberrime  punotato, 
puDctis  obscure  ocellatis,  angulis  inconspicue  caiinatis ;  antennis 
valde  serratis ;  pedibus  rufis. 

L.  9  mill. 

Elongate,  black,  with  fulvous  pubescence;  the  head 
coarsely  and  very  closely  punctate ;  the  thorax  also  closely 
punctate,  punctures  minutely  ocellate,  posterior  angles  little 
acute,  turning  outwards,  with  the  carina  scarcely  visible; 
the  elytra  punctate-striate,  interstices  finely  punctulate  and 
transversely  rugose ;  the  antennae,  articulations  rather  long 
and  lax,  distinctly  serrate  (male),  three  basal  joints  red,  others 
darker ;  the  legs  wholly  reddish  brown. 
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This  species  is  similar  to  A.  exidatWy  Cand.,  bat  it  is 
larger  and  more  robust;  antennsd  serrate^  and  the  carina  at 
the  base  of  the  thorax  scarcely  perceptible. 

Hob.  Eii.    I  have  only  seen  one  example. 

Note* — In  Affriotea  exulatiMy  Cand.,  the  thoracic  carina  is 
well-marked.  I  found  it  in  abundance  under  dead  leaves  at 
a  rather  high  elevation  near  Nagasaki  in  March. 

Agriotea  elegantuluSj  sp.  n. 

Fusoo-bruimeus,  nitidos,  f olvo-pubescens ;  thoraoe  angulis  posticis 
hand  carinatis ;  elytiis  ponctato-striatis,  interstitiis  ponotulatis, 
obscure  rugosis ;  antennis  pedibusque  pallidis. 

L.  5|  mill.  4 

Bather  dark  browny  shining,  pubescent ;  the  head  rather 
uneven,  not  very  closely  punctured ;  the  thorax  parallel  at 
the  sides  until  well  before  the  hind  angles,  hind  angles  not 
carinate,  long,  rather  acute,  and  turning  outwards,  surface 
finely,  evenly,  and  not  thickly  punctulate ;  the  scutellum  rela- 
tively large,  finely  punctulate;  the  elytra  punctate-striate, 
8tri»  fine,  interstices  sparsely  punctulate,  obscurely  rugose ; 
the  antennse  and  legs  pale. 

fTod.  Fukushima.    Two  eiutmples. 

Agriotes  helvolua^  Cand. 

Agrwtes  helvolm^  Oand.  M4m.  Lidge,  1873,  p.  30. 

The  head  in  this  species  is  sometimes  black. 
Hab.  Nagasaki,  Kob^,  Hakone,  and  Junsai. 

Agriotea  ogurm^  sp.  n. 

Obscure  brunneus,  parum  nitidus,  griseo-pubesoens ;  capite  thorace- 
que  dense  punctatis;  elytris  punctato-striatis,  interstitiis  con- 
spicue  scabris ;  antennis  pedibusque  pallide  brunneis. 

L.7imill. 

Dusky  brown,  with  griseous  pubescence;  the  head  strongly 

Sunctured,  with  a  faint  median  impression;  the  thorax 
ensely  punctured,  punctures  finer  than  those  of  the  head, 
convex,  infuscate  on  the  disk,  mareins  reddish  brown,  hind 
angles  slightly  turned  outwards  and  carinate ;  the  scutellum 
reddish  brown,  obscurely  punctulate;  the  elytra  punctate- 
striate,  markedly  scabrous,  reddish  brown,  but  distinctly 
darker  on  interstices  2,  3,  4,  5 ;  the  antennae  and  legs  con- 
colorous,  pale  brown. 
Ann.  <b  Mag.  N.  Hiat.  Ser.  6.  VoL  ziii.  21 
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Smaller  and  narrower  than  A.  marginipennis^  Luc. ;  the 
thorax  less  parallel^  posterior  angles  longer  and  turning 
outwards^  and  the  asperity  of  the  elytral  interstices  more 
conspicuous. 

adb.  ELioto,  at  the  Ogura  lakes. 

Agriotea  paltMtrisy  sp.  n. 

Brevis,  obscure  brunneus,  griseo-pubescens ;  thoraoe  sparse  punctu- 
lato,punctb  paryisetgroesisintennixtis;  elytris  punctato-striatis, 
interstitiis  vage  rugosis ;  antenms  pedibusque  brunneis. 

L,  5  miU. 

Short,  rather  robust,  obscure  brown,  pubescence  grey ;  the 
head  rather  closely  and  irregularly  punctata;  the  thorax 
arched  anteriorly,  straight  at  the  sides,  hind  angles  with 
same  direction,  convex  and  punctate,  punctures  close  laterally, 
but  somewhat  sparse  on  the  disk,  where  the  punctures  are  or 
various  sizes,  many  fine,  with  a  number  of  large  ones  between 
them  ;  the  elytra  punctate-striate,  interstices  feebly  rugose ; 
the  antenn»  and  legs  dull  palish  brown. 

Hab.  Tokio,  Nikko,  Ogura  lake,  and  Sakai. 

Agonischius  obscuripesy  Cand. 

Agonischius  ob^curipesy  Cand.  Men.  Elat.  iv.  p.  420,  pi.  v.  fig.  6 )  M^m. 
Li6ge,  1873,  p.  81. 

Hob.  Kagoshima.  There  are  two  examples  in  the  Janson 
collection  from  Central  Japan.  According  to  Candize  it  is 
found  also  in  China,  on  the  Himalayan  Mountains  and 
Cochin  China. 

8erico8omu8  viridis^  sp.  n. 

Viridis  vel  aureo-viridis,  metallious ;  capite  thoraoeque  dense  pono^ 

tatis ;  antennis  (basi  ezcepta)  nigris ;  pedibus  laste  rufis. 
L.6-8milL 

Bright  metallic  green  or  golden  ^reen,  scarcely  pubescent; 
the  head  densely  punctured,  usually  with  a  round  frontal 
impression  between  the  eyes ;  the  thorax  narrowest  anteriorly, 
gradually  widening  to  base,  angles  continuing  in  same  direc- 
tion, wholly  punctate  like  the  head,  with  a  shgrt  median 
channel  before  the  scutellum ;  the  scutellum  obtusely  pointed 
behind,  punctulate ;  the  elytra  rather  deeply  punctate-striate, 
interstices  convex  and  rugosely  punctulate;  the  antennae, 
three  basal  joints  clear  red,  the  rest  black;  the  legs  also 
clear  red. 

Hab.  Hitoyoshi,  Oyama,  and  Miyanoshita.     At  the  last 
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place  taken  abundautly  ia  May  from  the  flowers  of  Vtbumum 
and  Sptrcea. 

Olyphonyx  illqnduSj  Cand. 
OJyphonyx  iUi^ua,  Cand.  M^m.  Lidge,  1873,  p.  31. 

The  frontal  stria  of  this  species  is,  as  Cand^ze  states, 
A  -shaped^  and  there  is  a  variety  with  the  elytra  testaceous, 
which  is  introduced  as  a  new  species  by  Schonfeldt  in  the 
last  supplement  of  his  Catalogue  as  G.  bicohr,  Cand.,  in 
liU. 

Hah.  Nataksugawa,  Tsumago,  Fukushima,  Hosokute, 
and  Shinkano ;  also  in  Higo. 

Silesia  mu8culusj  Cand. 
SUem  musculw,  Oand.  M^m.  li^ge,  1873,  p.  31. 

There  is  a  variety  of  this  species  also  {vax.  Jlavipennis)  with 
pale  elytra  which  I  think  is  Agriotes  ferriAginipenniSy  Motsch., 
1866.  Motschulsky's  name  for  an  Agriotes  is  preoccupied 
b^  Leconte  in  1861,  so  Candfeze's  name  will  remain  in 
either  case. 

Hob.  Hakone,  Fukui,  Tsumago,  Numata,  and  other  places 
on  the  Nakasendo. 

Silesis  scahripennUj  sp.  n. 

EUiptious,  nigro-brunneus,  subnitidus,  fulvo-pubescens ;  thorace 
antioe  rufo-marginato ;  elytris  punctato-striatisy  interstitiis 
granulatis,  opacis ;  antennis  pedibusque  brunneo-rufis. 

L.  eimilL 

Elliptical,  dark  brown,  somewhat  shining,  pubescence 
tawny;  the  head  not  very  closely  punctulate;  the  thorax 
sparingly  punctured  on  the  disk,  narrowly  rufous  on  the 
anterior  margin,  hind  angles  a  little  acute,  turning  a  little 
outwards;  the  elytra  obscurely  brown  at  the  base,  darker 
posteriorly,  punctate-striate,  interstices  markedly  rugose  and 
opaque ;  the  antennse  and  legs  reddish  brown. 

Tne  sculpture  of  the  interstices  separates  this  species  at 
once  from  8.  miisculus^  Cand. ;  it  is  also  narrower  and  more 
elliptical,  thorax  but  little  convex,  and  the  scutellum  less 
pointed  behind. 

Hob.  Yuyama.    One  example. 

Adrastus  patagiatus^  sp.  n. 

Niger,  uitidus,  griseo-pubesoens ;  antennis  basi  testaceb,  articulo 

21* 
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tertio  secundo  ©quali ;  elytris  testaceis,  sutura  infoscata ;  pedibus 
testaceis. 
L.  4J-6  miU. 

Black|  shining,  with  griseous  pubescence ;  the  head  clearly, 
not  veiy  closely  punctured;  the  thorax  much  more  finely 
punctured,  infuscate,  usually  with  a  narrow  margin  anteriorly 
and  at  the  sides,  including  the  posterior  angles,  reddish ;  the 
elytra  punctate-striate,  striae  rather  fine,  especially  that  next 
the  suture,  interstices  flat,  sparsely  punctulate,  interstices  1 
and  2  wholly  infuscate,  3  and  4  dark  at  base,  3  dark  behind 
the  middle,  outer  margin  dusky  about  the  middle  or,  in  a 
variety,  wholly  dark;  the  antennae  reddish  at  base,  other 
articulations  darker;  the  legs  wholly  testaceous  or  reddish 
brown  in  the  dark  varieties. 

This  species  varies  in  colour,  sometimes  the  thorax  and 
elytra  are  wholly  infuscate.  It  is  similar  to  A.  pallensy  F., 
in  having  the  second  and  third  joints  equal  and  to  A.  limbatus^ 
F.,  in  general  appearance ;  the  outer  margin  of  the  elytra  in 
most  of  the  specimens  is  narrowly  infuscate  in  the  middle 
only. 

Hab.  Chiuzenji,  Hakone,  Wada-toge,  and  Junsai. 

Lepturoides  {Gampylus)  versicolor^  sp.  n. 

c^.  Elongatus,  colore  variabilis;  capite  grosse  ocellato-punctato, 
f rente  triangulariter  excavata ;  thorace  rufo-bronneo,  in  medio 
canaliculate,  ocellate-punctate  ;  elytris  testaceis,  pimctato-striatis, 
interstitiis  taraDsversim  rugosis,  tibiis  infuscatis. 

$  teta  nigra. 

L.  14-15  milL 

Elongate,  male  variable  in  colour,  female  black,  with  knees 
and  claws  only  pale.  The  head  rather  uneven,  with  lar^e 
ocellate  punctures,  forehead  behind  the  carina  triangularly 
excavated;  the  thorax  punctured  like  the  head,  median 
channel  not  wide,  but  well-marked,  emarginate  before  the 
hind  angles,  which  last  turn  outwards  almost  at  right  angles 
to  the  sides  (this  is  a  varying  character) ;  the  scutellum  punctu- 
late, not  carinate ;  the  elytra  punctate-striate,  obscurely  punc- 
tulate near  the  base,  interstices  are  then  transversely  rugose 
to  the  apex,  the  rugosities  apparently  crossing  the  striae. 
The  male :  head  black,  thorax  varying  from  black  to  reddish 
brown ;  elytra  usually  testaceous,  sometimes  black,  or  with 
the  suture  and  outer  margins  black ;  legs  equally  variable, 
but  the  tibiae  usually  infuscate.  The  antennae  black  in  both 
sexes. 

Hab.  Chiuzenji.     Seventeen  specimens,  taken  in  June. 
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Lepturoides  {Campyltia)  miniatus^  Cand. 
Camoulus  {Lepturoides)  miniatus,  Cand.  Notes  Leyd.  Mub.  1885,  vii. 

This  species  does  not  vary  much  in  colour;  there  are  gene- 
rally two  red  spots  on  the  head,  but  sometimes  these  are 
absent.    The  scutellum  is  distinctly  carinate. 

L.  9-16i  mill. 

HaK  Nikko,  Miyanoshita,  Subashiri,  Ichiuchi,  and  Oya- 
yama.    Eather  common  in  forests  in  May. 

Lepturoides  ( Camptflus)  Scutellaria^  sp.  n. 

Lepturoidi  miniato  simillimus  sad  minor;    elytris  obscure  rufis; 

scutello  yalde  carinato. 
L.  10  mill. 

This  species  is  intermediate  between  L.  miniatus  and 
oculattis^  but  most  like  the  first.  The  head  punctate,  punc- 
tures deep,  rather  close,  but  irregular,  coloured  like  tne  head 
of  L.  oculatusj  without  the  two  spots  seen  in  L.  miniatus ; 
the  thorax  blackish,  with  four  nodules  and  margin  reddish 
brown ;  the  scutellum  very  strongly  carinate,  carina  arched 
in  outline,  and  well  raised  above  the  level  of  the  elytra ;  the 
elytra  dull  red,  punctate-striate,  punctures  very  deep,  inter- 
stices convex  ana  rugose ;  the  antennas  and  legs  black. 

The  scutellum  in  tnis  species  is  as  curiously  formed  as  that 
in  Aihous  subcyaneusj  Motsch.,  of  this  series. 

Hah,  Oyayama.     Two  female  examples. 

Lepturoides  (Campylus)  oculatusj  sp.  n. 

Inftiscatns,  subnitidus,  piloBus ;  oculis  prominulis ;  elytris  coocineis 
profande  punctato-sbriatis,  interstitiis  rugoais;  antennis  pedi- 
busque  nigris. 

L.  8-9  mill. 

Infuscate,  rather  shining,  with  fulvous  hairs  on  the  head 
and  thorax,  bright  red  hairs  on  the  elytra ;  the  head,  frontal 
carina  between  the  antennsd  and  a  small  space  behind  testa- 
ceous, punctate  (in  male  not  densely,  in  female  densely), 
excavated  behind  the  frontal  carina,  eyes  small  in  the  female, 
very  prominent  in  the  male ;  the  thorax  canaliculate  in  the 
middle,  with  two  nodules  on  each  side  of  the  channel,  nodules 
most  conspicuous  in  the  female,  lateral  margins  testaceous, 
sometimes  there  are  pale  markings  near  the  nodules;  the  scutel- 
lum punctate,  carinate  ;  the  elytra  bright  red,  punctate-striate, 
punctures  very  deep  and  similar  to  those  of  L.  miniatus, 
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interstices  flattish,  quite  flat  in  male,  less  so  in  female, 
rugose ;  the  antennse  and  lees  inf useate,  claws  pale ;  in  two 
Specimens  there  is  a  sutural  dusky  band,  not,  however,  well- 
marked. 

There  are  no  spots  on  the  head  of  this  species  like  those  of 
L.  miniatusy  Cand.,  but  in  facies  it  resembles  small  examples 
of  it.  In  this  and  the  two  previous  species  the  anterior  tro- 
chanters are  pale. 

Hah.  Miyanoshita  and  Subashiri.    Nine  examples. 

Note. — Since  the  second  part  of  the  jjaper  was  printed  I 
have  received  a  new  species  of  Limonitis  from  Herr  von 
Schonfeldt,  viz.  :— 

lAmoniua  eosimius^  sp.  n. 

Capite  thoraoeque  viridi-aureis,  sparse  cinereo-pubeBoentibus ;  sou- 
tejlo  perspioue  carinato ;  elytris  obscure  purpureo-tinotiB,  inter- 
stitiis  punctatis ;  antennis  nigris  ;  pedibus  infascatis. 

L.  6^  mill. 

Greenish  golden  on  the  head  and  thorax,  metallic,  with 
ashy  pubescence;  the  head  punctate,  punctures  somewhat 
deep,  not  closeljr  set,  frontal  carina  well-marked,  with  the 
edge  feebly  smuous,  forehead  conspicuously  impressed, 
impression  extending  backwards  triangularly  between  the 
eyes  ;  the  thorax  narrowest  anteriorly,  punctured  le«s  deeply 
than  the  head,  especially  on  the  disk,  hind  angles  obtuse ; 
the  scutellum  coarsely  and  roughly  punctured  laterally,  with 
a  median  smooth  carina;  the  elytra  dark  bronze,  with  a 
purple  tint,  punctate-striate,  interstices  very  feebly  trans- 
versely ruffose,  almost  flat  and  punctate ;  the  antennas  black, 
joints  2  and  3  small  and  equal,  4  to  10  trian^larly  dilated  on 
the  inner  edge ;  the  legs,  tibise,  and  tarsi  mfuscate,  femora 
obscurely  brown. 

This  species  in  general  facies  resembles  L.  ignicollisy  Lew. 
The  frontal  impression ;  is  similar,  but  the  thorax  is  more 
finely  punctured  and  less,  narrowed  anteriorly,  the  scutellum 
is  less  wide  but  similarly  punctate  and  carinate,  the  elytral 
interstices  are  not  conspicuously  rugose,  but  distinctly  punc- 
tate only;  the  antennas  also  are  less  dilated.  The  type 
examples  of  both  species  are  males.  The  two  species  men- 
tionea  above,  with  L.  approximansy  Lew.,  and  L.  auriferj 
Gaud,  (from  N.  America),  appear  to  form  a  small  group  in 
the  genus ;  all  have  a  more  or  less  distinct  scutellar  carina. 

Hah.  Main  island  {Herr  Roeaing). 


Digitized  by 


Google 


the  Elateridsa  of  Japan 


319 


lAsrbf  Species. 


Adelocers  Maklinii,  Oand, 

antennata. 

parallela. 

Lacon  cordicollis,  Cand, 

binodulus,  Motsch, 

fuliffinosuB,  Cand, 

quaBrmodatus. 

8cro£A,  Cand, 

tumens,  Cand, 

brunneus. 

—  difficilis. 

trifasciatuSf  Cand. 
Meristlms  niponensis. 

scobinula,  Cand. 

Alaus  berus,  Cand, 

pini. 

Tetrigus  Lewisii,  Cand, 
grandU,  Lew. 
Pectocera  Fortune!,  Cand, 
Heteroderus  agnatus.  Cand,f  1891 

(iEolus,  Cand,,  1873). 
Anchastus  aquilus^  Cand, 

mus. 

rufipes. 

Elater  niponicus. 

optabilis. 

orientalis. 

convexicollis. 

scutellaris. 

Tubridorsus,  Lew, 

ainu. 

cblamjdatus. 

montanus. 

puniceuSy  Lew* 

miles. 

canalicolHs. 

b^pogastricuR,  Cand. 

nigroyentris. 

yefititus. 

tenuistnatus. 

rufipes. 

carbunculus,  Lew, 

bicarinatus,  Cand, 

rugipennis. 

pi^vulus. 

pauxillus. 

gracilipes. 

Megapenthes  opacus,  Cand, 

bicarinatus. 

higonius. 

insidiosus. 


Megapenthes  fiijisanus. 

bifoveolatus. 

cariniceps. 

gracilis,  Cand, 

pallidus. 

insignitus. 

verdpellis. 

omatus. 

Melanoxanthus  pictipennis. 

similis. 

Hypolithus  saxatilis. 

expansicomis. 

fluviatilis. 

Cryptobypnus  rivalis. 

cruciatus,  Cand, 

quadrillum,  Cand, 

optatus. 

interstinctus. 

tutus. 

modestus. 

bumeralis,  Cand, 

curatus,  Cand, 

insulsuS;  Cand, 

teUuris,  Lew, 

luteipes,  Cand. 

dif&cilis. 

albipiUs,  Cand, 

atomarius. 

eUipticus,  Cand, 

ovalis,  Cand. 

carinicollis. 

minutissimuSi  Oerm, 

cinefactus, 

agilis. 

Oardiophorus  pinguis. 

niponicus. 

opacus. 

pullatus,  Cand* 

sequens,  Cand. 

pauper,  Cand, 

rameus;  Lew. 

nothus,  Cand, 

adjutor,  Cand, 

ferrugineus, 

sobrinuBy  Cand. 
Melanotopsis  cete,  Cand, 

anwmtatuSf  Cand. 

restrictus,  Cand, 

Melanotus  longipennis. 

legatus,  Cand, 

spemendus,  Cand 

— -  annosus,  Cand, 
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Melanotus  coirectus,  Cand. 
^—  ocellato-punotatus. 

senilis^  Uand, 

erythropygufl,  Ctmd, 

invectitius,  Cand,j  <J . 

Fortnumi,  Cand.,  $ . 
^—  candex,  JLew, 

seniculus,  Cand, 

Umonius  niponensis. 

montivagus. 

marginipeimis. 

^—  bruimeus. 
maigimcoUis. 

—  vittatus,  Cand. 
— ^imitans. 

—  rufipennis. 

atricolor,  Lew. 

ignicoUis. 

ezimins. 

—  approximans. 
Athous  umbratilis. 

subcyaneus,  Motach, 

secessus,  Qmd, 

sinuatus. 

virens,  Cand, 

var.  brunnetnermis. 

sanguinicollis^  tHv. 

deserter,  Cand, 

comes. 

suturalifl. 

porrecticollis. 

singulaiis. 

jactafcus. 

inornatus. 

undosus. 

Corymbites  daimio. 

pruinosus,  Motsch, 

orientalis,  Cand, 

eerosus  (Athous),  Leto, 

modestus. 

selectus,  Cand, 

fulyipennis. 

pndnobilis. 

serrifer,  Cmd, 

— —  hypocrita. 


Corjmbites  notabilis,  Cand, 
— ^  puncticollis,  Motsch, 

onerosus. 

pacatus. 

vagepictus. 

—  mundulus,  Lew, 

—  puerilifl,  Cand, 
-^  gratus. 

lerrugineipeimiB. 

rubripenius. 

—  chlamydatos. 

concolor. 

— -^  obscuripes. 
Ludins  niponensis. 

Canaezei. 

Sieboldiij  Cand, 

Crigmus  plebejus,  Cand, 
lunior,  Cand, 

— -linteatus,  Cand. 

Sericus  (Dolerosoma  P)   sericarius, 

Motsch, 
Agriotes  longicoUis. 

persuniSs. 

sericeus,  Qind, 

sericansy  Lew. 

sepes,  Lew. 

exulatus.  Cand, 

elegantuius. 

helvolus,  Cand, 

ogurae. 

leucophsBatus,  Cand, 

palustris. 

Agomschius  obscuripes,  Cand, 
Sericosomus,  viridis. 
Glypbonyx  iUepidus,  Cand, 

var.  btcolor,  Cand. 
Silesis  musculus,  Cand, 

vai.Jiavipennis, 

scabripennis. 

Adrastus  patagiatus. 

Lepturoides  (Campylus)  versicolop. 

( )  miniatus^  Ckmd, 

( )  scutellans. 

( )  oculatus. 
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XXXV. — Natural  History  Notes  from  H.M.  Indian  Marine 
Survey  Steamer  *  Investigator^  Commander  R.  F.  Hoshyn^ 
B.N.y  late  commanding. — Series  II.,  No.  1.  On  the  Results 
of  the  Deep-sea  Dredging  during  the  Season  1890-91 
{continued).  By  A.  Alcock,  M.B.,  Surgeon-Captain 
I.M.S.,  Superintendent  of  the  Indian  Museum. 

[Continued  from  p.  245. 

Family  GalatheicUa. 

MuNiDA,  Leach. 

75.  Munida  militarise  Henderson,  var.  noy.  andamanica. 

The  length  of  the  carapace  is  very  little  more  than  its 
greatest  breadth.  The  uptilted  rostrum  is  a  good  deal  more 
Sian  half  the  length  of  the  carapace  and  more  than  double 
the  length  of  the  slightly  divergent  supraorbital  spines ;  it 
extends  backwards  as  a  faint  carination  of  the  front  half  of 
the  gastric  region.  The  anterior  border  of  the  carapace  on 
either  side  of  the  rostrum  is  convex  and  slightly  oblique ; 
the  posterior  border  is  smooth  ;  the  lateral  borders  are  armed 
with  7  (2  +  3  +  2)  spines.  The  transverse  ridges  are  strongly 
developed  and  finely  and  faintly  beaded,  and  are  thickly 
fringed  with  setae,  some  of  which  at  regular  distant  intervals 
are  long.  The  gastric  area  is  armed  in  front  with  a  convex 
row  of  spines,  of  which  only  two,  namely  those  in  the  imme- 
diate rear  of  the  supraorbital  spines,  are  conspicuous,  while 
of  the  others  the  outermost  one  on  each  side  is  the  largest 
and  stands  far  back. 

A  small  spinelet  is  present  on  each  side  immediately  behind 
the  bifurcation  of  the  cervical  groove.  The  cardiac  area  is 
usually  well  defined  by  a  zigzag  incision. 

The  abdominal  terga  have  the  transverse  ridges  well 
developed  and  setose ;  the  second  only  is  armed,  having  on 
its  anterior  margin  a  row  of  8  distant  spinelets. 

The  eyes  are  large,  the  major  diameter  of  the  moderately 
flattened  corneal  rerion  being  between  one  third  and  one 
fourth  the  length  of  the  carapace;  conspicuous  setae  fringe 
the  corneal  region,  and  the  pigmentation  of  the  latter  varies 
from  slate-grey  to  cinnamon-brown. 

The  spines  of  the  basal  joint  of  the  antennulary  peduncles 
are  long  and  needle-like. 

The  antennal  peduncles  are  smooth ;  the  basal  joint  has  its 
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antero-intemal  angle  produced  into  a  spine  which  is  not 
visible  from  above,  and  the  second  joint  has  both  its  anterior 
angles  produced  into  long  sharp  spines;  the  flagellum  is 
about  three  times  the  length  of  the  bodv. 

Of  the  external  maxillipeds  the  ischium  has  its  inner  edge 
finely,  sharply,  and  very  regularly  toothed  throughout,  and 
the  meropoaite  has  two  large  spines  on  its  inner  edge. 

The  thoracic  legs  are  comparatively  short  and  stout.  The 
chelipeds  when  rally  extended  only  just  exceed  the  fully 
extended  body  in  length  without  the  rostrum  in  the  male,  and 
in  the  female  only  just  equal  the  body  without  the  rostrum, 
and  from  the  ischium  outwards  they  are  hairy  and  granular ; 
the  prismatic  meropodite  has  the  upper  edge  throughout  and 
the  mner  (lower)  edge  in  its  distal  half  spiny,  and  ends  above 
in  two  huge  spines,  the  inner  edge  and  the  granular  outer 
edge  ending  in  smaller  spines ;  the  carpus  has  jspines  in  two 
rows  on  its  upper  and  outer  surface  and  two  or  three  obliquely 
placed  spinules  on  its  inner  surface;  the  propodite  in  the 
upper  and  outer  surface  of  its  palmar  portion  has  three  rows 
of  spines ;  the  fingers  are  rather  longer  than  the  palm  and 
are  closely  and  evenly  toothed,  the  immobile  finger  having 
usually  a  lar^e  spine  near  the  middle  of  its  outer  edge  and 
terminating  in  a  pair  of  large  spines,  between  which  the  tip 
of  the  dactylopodite  closes. 

Of  the  second,  third,  and  fourth  thoracic  legs  the  upper 
(anterior)  edge  is  closelv  fringed  with  long  hairs  from  the 
base  of  the  ischium  to  the  tip  of  the  claw ;  in  all  the  merus 
and  the  carpus  have  the  upoer  (anterior)  edge  strongly  spined, 
and  the  merus,  propus,  ana  dactylus  have  the  posterior  e^e 
serrate  or  spinulate. 

The  branchial  formula  conforms  to  tvpe. 

This  subspecies  has  often  been  dredged  in  the  Andaman 
Sea,  and  appears  to  be  gregarious.  On  the  present  occasion 
several  specimens  of  both  sexes  were  dredged  at  Station  115, 
188-220  fath. 

The  largest  male  measures  54  millim.  and  the  largest 
female  56  millim.  from  the  tip  of  the  rostrum  to  the  end  of 
the  telson. 

Colours  in  life:  cephalothoracic  region  and  appendages 
pink,  abdominal  region  white. 

The  characters  are  quite  constant  throughout  a  large  series 
of  individuals  of  both  sexes. 

76.  Munida  squamosaj  Henderson,  var.  nov.  proliaa. 
The  length  and  the  greatest  breadth  of  the  carapace  are 
nearly   the  same.     The  almost  horizontal  rostrum  is  one 
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third  the  length  of  the  carapace,  and  the  orbital  spines,  which 
are  slightly  inclined  upwards,  are  two  thirds  the  length  of 
the  rostrum,^all  three  being  very  distinctly  squamous.  The 
anterior  margin  of  the  carapace  on  either  side  of  the  rostrum 
is  concave  and  without  any  obliquity ;  the  posterior  margin 
has  a  pair  of  spines,  one  on  either  side  of  the  middle  line : 
the  lateral  margins  are  armed  each  with  five  spines.  The 
gastric  area  is  very  distinctly  delimited  and  is  armed  in  front 
with  two  (and  only  two)  spines,  which  stand  immediately 
behind  the  supraorbitals  and  are  about  a  third  the  length  of 
these.  The  cardiac  area  also  is  very  distinctly  defined,  and 
is  surmounted  centrally  by  a  large  spine  and  flanked  on  each 
side,  just  behind  the  bifurcation  of  the  cervical  groove,  by  a 
similar  spine.  The  transverse  ridges  are  well  developed  and 
are  strongly  and  sharply  beaded  and  thickly  and  very  finely 
setose. 

The  abdominal  terga  also  are  most  beautifully  sculptured 
with  similar  ridges,  transverse  and  concentric ;  the  second, 
third,  and  fourth  terga  are  armed  on  their  anterior  margin 
each  with  four  distant  spines,  the  middle  pair  of  which  are 
large  and  conspicuous,  and  the  fourth  also  has  in  its  hinder 
portion  and  in  the  middle  line  a  single  spine. 

The  eyes  are  large,  their  major  diameter  being  more  than 
one  fourth  the  length  of  the  carapace,  and  the  eye-stalks  on 
the  upper  surface  have  several  setose  squames ;  the  corneal 
region  is  compressed  and  closely  fringed  with  set»  at  base. 

The  spines  on  the  basal  joint  of  the  antennules  are  not 
large,  only  the  outer  terminal  spine  and  the  anterior  of  the 
two  marginal  spines  being  of  noticeable  size. 

The  antennal  peduncles  are  scaly ;  the  basal  joint  has  a 
small  tubercle  at  its  internal  angle,  and  the  second  and  the 
third  joints  have  each  a  spine  in  the  same  situation;  the 
flagellum  is  very  little  longer  than  the  chelipeds. 

The  external  maxillipeds  are  very  hairy  and  have  the 
exposed  surface  of  the  ischium  and  merus  scaly,  the  former 
joint  being  serrated,  up  to  a  laige  terminal  spine,  along  the 
inner  edge,  and  the  latter  having  a  similar  spine  near  the 
middle  of  the  inner  edge. 

The  thoracic  legs  are  long,  slender,  and  most  remarkably 
squamous,  the  scales  being  fringed  with  fine  setae.  The 
chelipeds,  which  are  relatively  both  stouter  and  longer  in  the 
male,  are  in  that  sex  one  third  of  their  own  extent  longer 
than  the  body  with  the  rostrum,  being  also  a  little  unequal ; 
the  merus,  which  is  almost  square  in  transverse  section,  has 
three  regular  rows  of  spines  on  its  upper  and  inner  face ; 
and  the  carpus  and  propodite,  which  are  almost  cylindrical. 
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have  each  two  irregular  rows  of  spines  on  the  inner  face,  the 
propodite  also  having  two  or  three  spines  on  the  outer  aspect : 
the  fingers  are  about  two  thirds  the  length  of  the  palm  and 
are  finely  toothed,  the  immobile  finger  having  a  second 
series  of  5  or  6  large  teeth  and  ending  in  a  pair  of  claw-like 
spinesy  between  which  the  tip  of  the  dactylus  shuts. 

Of  the  second,  third,  ana  fourth  thoracic  legs  the  merus 
has  both  ed^es  spiny,  the  anterior  the  more  markedly  so ;  the 
carpus  has  the  anterior  edge  spiny,  the  posterior  edge  having 
only  a  single  terminal  spine ;  the  propodite  has  the  posterior 
edge  distantly  spinulate ;  and  the  dactylus  has  the  anterior 
edee  crenulate. 

The  first  abdominal  appendages  are  absent  in  the  male. 

Colour  in  life  dull  red. 

Dredffed  at  Station  116,  188-220  fath. 

The  largest  male  measures  42  millim.  and  the  lar^t 
female  41  millim.  from  the  tip  of  the  rostrum  to  the  end  of 
the  telson. 

The  spermatozoa  of  this  form,  which  I  have  had  an  oppor- 
tunity of  examining  in  a  specimen  lately  sent  from  the 
*  Investigator,*  are  remarkable  for  their  size,  but  still  more 
for  their  form.  As  teased  out  from  a  piece  of  the  sperm-tube 
they  consist  of  an  elongate  oval  head  which  gradually  tapers 
to  a  long  lash-like  tail.  They  have,  in  fact,  much  the 
appearance  of  flagellate  spermatozoa  of  gigantic  size,  only  the 
ena  of  the  flagellum  is  truncated  and  split  into  two  little  lips, 
and  the  head  is  connected  at  its  front  end  by  means  of  a  short 
twisted  filament  with  a  sucker-like  plate.  In  structure  the 
head  and  the  tail  throughout  its  whole  extent  are  alike,  con- 
sisting of  a  granular  core,  which  stains  deeply  with  carmine, 
and  an  outer  clear  structureless  envelope,  which  remains 
unstained. 

77.  Munida  tricarinata^  sp.  n. 

Belonging  to  the  group  Munida  granulata^  scabray  and 
proanmay  Henderson,  and  Munida  obesay  Faxon. 

The  length  of  the  carapace  and  the  greatest  breadth  are 
equal.  The  entiie  carapace  is  covered  with  spinelets  arranged 
in  longitudinal  and  transverse  rows.  The  rostrum  is. less 
than  one  fourth  the  length  of  the  rest  of  the  carapace  and  not 
very  much  longer  than  the  supraorbital  spines;  it  is  con- 
tinued backwards  to  the  after  border  of  the  carapace,  first  as 
a  sharply  spinulate  carination  of  the  front  half  of  the  gastric 
region,  then  as  a  row  of  3  close-set  spines  traversing  the 

Sosterior  half  of  the  gastric  region,  then  as  a  row  of  3  more 
istant  spines  traversmg  the  cardiac  region,  and  terminates 
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as  a  lar^e  spine  on  the  posterior  margin  of  the  carapace.  On 
either  side  of  this  rostral  series  of  spines  the  orbital  spine 
also  is  continued  backwards  as  a  gently  divergent  series  of 
rather  smaller  spines,  so  that  the  carapace  is  dorsally  tra- 
versed by  three  sharply  spinate  carinse.  The  anterior 
margin  on  either  side  ot  the  rostrum  is  concave,  without  any 
obliquity ;  the  posterior  margin  is  raised  and  closely  spinate 
throughout ;  on  the  lateral  margins  the  spinature  is  hardly  to 
be  distinguished  from  the  general  spinature  of  the  surface, 
the  antero-lateral  spine  alone  being  large. 

Abdominal  terga  with  the  transverse  and  concentric  ridees 
well  developed;  the  first  tergum  is  remarkably  broadly 
exposed  and  has  the  entire  surface  sharply  rugose ;  the 
second  and  third  have  their  anterior  edge  and  their  principal 
transverse  ridge  spinate,  two  of  the  spines  in  every  case, 
namely  those  on  either  side  of  the  middle  line,  being  large ; 
the  fourth  has  the  anterior  edge  only  armed  in  an  exactly 
similar  manner. 

The  eyes  are  large — the  major  diameter  one  fourth  the 
length  of  the  carapace — and  much  compressed ;  the  corneal 
region  is  remarkably  narrow  and  the  setae  that  fringe  its  basal 
margin  overlap  the  eye  in  front ;  in  addition  to  these  setaB 
there  are  three  half-rings  of  setae  on  the  eye-stalks. 

The  basal  joint  of  the  antennal  peduncle  has  its  antero- 
internal  angle  produced  into  a  great  serrated  hairy  spine 
about  half  as  long  as  the  carapace,  the  spines  of  the  two  sides 
converging  in  front  of  the  eyes ;  the  antennal  flagellum  is  not 
much  more  than  two  thirds  the  length  of  the  body  with  the 
rostrum. 

The  external  maxillipeds  are  very  hairy,  and  the  merus 
has  a  strong  spine  on  the  inner  edge  near  the  proximal  end. 

The  chelipeds  (in  the  female)  are  one  half  longer  than  the 
body  with  the  rostrum,  are  slender  and  cylindrical,  and  are 
remarkable  for  the  great  length  of  the  carpus,  which  is  equal 
in  length  to  the  palm  of  the  propoditeor  more  than  two  thirds 
the  length  of  the  meropodite;  all  the  joints  are  sharply 
squamous,  the  scales  on  the  meropodite,  and  to  a  less  extent 
on  the  carpus  (except  on  the  under  surface  of  these  joints), 
forming  spines ;  the  fingers  are  rather  more  than  two  thirds 
the  length  of  the  palm,  the  opposed  edges  are  finely  and 
closely  serrated,  the  immobile  finger  having  also  a  second 
series  of  distant  large  teeth  and  ending  in  a  pair  of  claws 
between  which  the  tip  of  the  dactylus  closes. 

The  second,  third,  and  fourth  legs  have  the  merus  and 
carpus  strongly  spinate  along  both  edges,  the  propus  finely 
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serrate  on  the  posterior  edge,  and  the  dactylns  crenate  on  the 
front  edge. 

An  ovigerous  female  from  the  Andaman  Sea,  112  fath. : 
length  29  millim.  from  tip  of  rostrum  to  end  of  telson. 

78.  Munida  mtcropsj  sp.  n. 

Very  closely  related  to  M.  microphthalmay  A.  M.-Edw. 

The  breadth  of  the  carapace  is  barely  three  fourths  of  the 
length  (without  the  rostrum).  The  rostrum,  which  is 
strongly  upcurved  and  is  indistinctly  serrated  at  tip,  is  con- 
siderably more  than  half  the  length  of  the  carapace  and 
considerably  more  than  double  the  length  of  the  divergent 
supraorbital  spines ;  it  extends  backwards  as  a  faint  carma- 
tion  of  the  anterior  third  of  the  gastric  region.  The  frontal 
border  on  either  side  of  the  rostrum  is  convex  and  slightly 
oblique;  the  posterior  border  is  raised  but  unarmed;  the 
lateral  margins  are  armed  with  7  (2  +  3  +  2)  spines.  The 
transverse  ndges  are  strongly  developed,  smooth,  and  thickly 
fringed  with  short  setae.  The  tumid  gastric  area  bears  in 
front  a  convex  row  of  spines,  only  two  of  which,  namely 
those  which  stand  immediately  behind  the  supraorbital  spines , 
are  conspicuous,  the  outermost  spine  on  each  side  being  placed 
far  back  on  a  level  with  the  centre  of  the  hepatic  region. 
The  cardiac  area  is  well  defined  and  is  bounded  on  each  side 
by  a  spine  standing  immediately  behind  the  bifurcation  of 
the  cervical  groove.  A  spinule  or  two  are  found  within  the 
area  enclosed  by  the  bifurcation  of  the  cervical  groove. 

Abdominal  terga  each  with  one  or  two  smooth  setose 
ridges;  the  second  tergum  only  is  armed,  having  6  to  8 
spines  on  its  front  edge. 

The  eyes  are  small,  with  the  cinnamon-coloured  corneal 
region  hardly  compressed  and  little  dilated,  its  major  diameter 
being  about  one  eighth  the  length  of  the  carapace. 

The  spines  of  the  basal  joint  of  the  antennulary  peduncle 
are  long  and  needle-like. 

The  antennal  peduncles  are  smooth  ;  the  basal  joint  has 
its  internal  angle  produced  into  a  stout  spine,  which,  however, 
is  not  visible  from  above,  and  the  second  joint  has  both  its 
anterior  angles  produced  into  long  acicles ;  the  flagellum  is  of 
great  length. 

The  external  maxillipeds  are  slender,  almost  smooth,  and 
but  slightly  hairy ;  the  inner  edge  of  the  ischium  is  sharply 
toothed  throughout  and  the  inner  edge  of  the  merus  near  the 
proximal  end  bears  a  very  prominent  spine. 

The  thoracic   legs  are  slender,  smooth  or  very  faintly 


Digitized  by  VjOOQ IC 


Indian  Deep-sea  Dredging.  327 

squamous^  and  yeij  slightly  hairj.  The  chelipeds  in  the 
male — in  which  sex  they  are  not  quite  symmetrical — exceed 
the  length  of  the  fully  extended  body,  measured  with  the 
rostrum,  by  rather  more  than  a  carapace  length,  and  in  the 
female  by  naif  a  carapace  length ;  the  merus  and  carpus  and 
the  propus  in  its  palmar  portion  are  covered  with  lar^e 
thorns ;  the  fingers,  which  ao  not  quite  equal  the  palm  m 
length,  are  evenly  and  finely  toothed,  and  the  immobile  finger 
has  also  several  distant  spines  along  its  outer  margin,  and  at 
the  base  of  the  terminal  claw  a  pair  of  small  teeth,  between 
which  the  tip  of  the  dactylus  closes. 

Of  the  second,  third,  and  fourth  thoracic  legs  the  merus  has 
both  its  margins  and  the  carpus  its  front  margin  thorny,  the 
posterior  margin  of  the  carpus  having  only  a  long  terminal 
spine,  while  the  propus  and  dactylus  have  their  posterior  edge 
serrated  for  a  series  of  minute  articulating  spinules. 

The  first  pair  of  abdominal  legs  in  the  male  have  the  usual 
development. 

Colour  in  life  milky  pink. 

Several  males  and  females  from  Station  112,  561  fathoms. 

The  largest  male  measures  45  millim.,  and  the  largest 
female  43  millim.,  from  the  tip  of  the  rostrum  to  the  end  of 
the  telson. 

This  species  has  also  been  dredged  off  Colombo  in  675 
fathoms.     It  appears  to  be  gregarious. 

I  have  to  separate  provisionally  from  this  species,  as 
illustrating  a  variety,  two  large  males  which  only  differ  from 
the  above  type  in  the  nature  of  the  chelipeds : — 

79.  Munida  microps,  var.  lasiochelesy  nov. 

Differs  from  M.  miorops  only  in  the  structure  of  the  cheli- 
peds, which  (in  the  male)  are  markedly  unequal,  one  (the 
right  in  one  individual,  the  left  in  the  other)  exceeding  its 
feUow  by  nearly  the  whole  length  of  the  dactylus. 

The  chelipeds  are  very  densely  furred,  except  on  the  short 
ischium,  and  are  from  nearly  twice  to  two  and  a  half  times 
the  length  of  the  fully  extended  body  measured  with  the 
rostrum ;  they  are  thorny,  much  as  in  if .  mtcropsy  except 
that  the  thorns  are  relatively  smaller,  especially  on  the 
propus,  and  most  of  all  on  the  propus  of  the  larger  cheliped, 
where  they  are  almost  entirely  hidden  in  the  thick  fur.  The 
fingers  are  not  much  more  than  half  the  length  of  the  palm ; 
and  wlule  in  the  smaller  claw  thejr  are  straight,  dosely 
apposed,  and  otherwise  the  same  as  in  if.  microps^  in  the 
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larger  claw  they  are  separated  throughout,  but  especiallj  at 
the  base,  where  there  is  found  on  the  dactylus  a  large  trun- 
cated tubercle  and  on  the  immobile  finger  a  corresponding 
excavation  and  bulging.  The  carpus  of  the  shorter  claw  has 
a  strong  bend  outwards. 

Two  males  were  dredged  in  the  Andaman  Sea,  along  with 
M.  microps.  at  480  fathoms.  The  largest  measures 
60  millim.  from  the  tip  of  the  rostrum  to  the  end  of  the 
telson,  and  175  millim.  from  the  tip  of  the  extended  larger 
cheliped. 

MuNiDOPSis,  Whiteaves. 

80.  Munidopsis  styliroatris^  Wood-Mason. 

Mumdoptis  Hylirostris,  Wood-Mason,  Ann.  &  Mag.  Nat  ElsL,  Feb. 
1891,  p.  201. 

The  general  surface  of  the  body  is  finely  pubescent 
dorsally. 

The  greatest  breadth  of  the  carapace  is  about  three  fourths 
of  the  greatest  length  (without  the  rostrum).  The  rostrum, 
which  is  styliform  and  strongly  upcurved,  is  nearly  two 
thirds  of  the  carapace  in  length;  the  front  margin  of  the 
carapace  is  slightly  oblique^  and  is  unarmed  except  for  a 
strong  spine  at  the  antero-lateral  angle,  and  the  lateral 
margins,  which  are  parallel  throughout  or  even  a  little  diver- 
gent anteriorly,  are,  except  for  the  antero-lateral  spine,  either 
unarmed  or  only  slightly  rugose  anteriorly;  the  posterior 
mai'gin  is  raised,  but  is  quite  smooth;  the  tumid  gastric 
region  is  marked  by  the  presence  of  rugosities  which  ante- 
riorly culminate  in  a  pair  of  coarse  spinelets,  one  on  each  side 
of  the  middle  line. 

The  abdominal  terga  from  the  second  to  the  fourth  inclu- 
sive are  transversely  channelled,  both  margins  of  the  channel 
being  raised  into  finely  ctenate  crests. 

The  eye-stalks,  which  are  very  stout  and  very  short,  are 
not  imited,  are  freely  movable,  and  are  not  prolonged  beyond 
the  globular  comeae. 

llie  greatly  inflated  basal  joint  of  the  antennulary 
peduncles  has  the  two  external  terminal  spines  very  strong 
and  long,  projecting  far  beyond  the  eyes. 

The  antennary  flagellum  is  not  much  longer  than  the 
chelipeds. 

The  external  maxillipeds  have  the  inner  edge  of  the  ischio^ 
podite  evenly  toothed  tnroughout  and  the  lower  edge  of  the 
meropodite  furnished  with  two  large  unciform  spines  near 
the  proximal  end« 
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The  thoracic  legs,  except  the  ischiopodite  of  the  first  pair, 
are  almost  devoid  of  hairs. 

The  chelipeds  are  robust  and  are  not  quite  symmetrical  on 
both  sides,  the  longer  one  being  about  an  eye-length  shorter 
than  the  fully  extended  body  (measured  with  the  rostrum)  ; 
their  meropodite  and  carpopodite  have  each  a  terminal  ring 
of  four  spines,  the  meropodite  also  having  a  series  of  distant 
spinelets  along  the  upper  margin  in  continuity  with  a  terminal 
spine  on  the  upper  edge  of  the  ischiopodite,  and  the  last- 
named  joint  having  also  a  terminal  spine  below ;  their  fingers, 
which  are  barely  equal  in  length  to  the  inflated  palm,  are 
finely  and  evenly  toothed  up  to  the  very  tip,  are  capable  of 
very  complete  apposition,  and  when  shut  form  a  pronounced 
spoon. 

The  second,  third,  and  fourth  thoracic  legs  are  at  least 
two  thirds  the  length  of  the  chelipeds,  and  have  the  mero- 
podite and  carpopodite  granular  (the  former  joint  with  a  pair 
of  terminal  spines  above,  the  latter  with  a  single  one),  and 
the  curved  dactylopodite  furnished  on  its  posterior  margin 
with  a  row  of  spines  hardly  smaller  than  the  terminal  claw. 

The  abdominal  legs  of  the  male,  excepting  the  first  and 
second  pairs,  are  quite  rudimentary. 

The  lengtn  of  the  largest  male  from  the  tip  of  the  rostrum 
to  the  end  of  the  telson  is  45  millim. 

Colours  in  life  milky  orange,  fading  to  milk-white  on  the 
carapace  and  sternum  ;  corneas  milky  yellow. 

Laccadive  Sea  (Stations  107  and  109),  738  fathoms. 

81.  Munidopsis  daaypus^  sp.  n. 

Nearest  to  M.  Sigshei,  A.  M.-Edw. 

Body  pubescent;  thoracic  legs  densely  covered  with  long 
hairs. 

The  greatest  breadth  of  the  carapace  is  about  three  fourths 
the  greatest  length.  The  rostrum,  which  is  styliform,  gently 
ascendant,  and  slightlv  curved  at  tip,  is  a  little  more  than 
half  the  length  of  the  carapace ;  the  front  margin  of  the 
carapace  is  markedly  oblique  and  is  unarmed,  except  for  a 
small  antero-lateral  spine ;  the  lateral  margins  are  parallel, 
with  a  slight  convergence  in  the  anterior  third,  where  there 
are  two  spinelets  behind  the  antero-lateral  spine ;  the  poste- 
rior margin  is  raised  and  bears  four  strong  spines  in  its  middle 
third;  the  general  surface  of  the  carapace  is  smooth  and 
polished  anteriorly,  and  is  marked  posteriorly  by  slight  trans- 
verse ripples. 

Ann.  <fk  Mag.  N.  Hist.  Ser.  6.  Vol.  xiii.  22 


Digitized  by 


Google 


330  Surg.-Capt.  A.  AJcock  an 

The  anterior  abdominal  terga  have  a  faint  naked  trans- 
verse groove. 

The  eye-stalks,  which  are  slender  and  comparatively  long, 
are  not  prolonged  beyond  lie  globular  corne»,  are  not  united, 
and  are  freely  movable. 

The  inflated  basal  joint  of  the  antennulary  peduncle  has 
only  one  of  its  spines,  namely  that  at  the  antero-external 
angle,  long. 

The  antennary  flagellum  is  not  much  longer  than  the 
chelipeds  (in  the  female). 

The  ischiopodite  of  the  external  maxillipeds  has  the  inner 
edge  evenly  toothed  and  the  lower  edge  prolonged  distally 
into  a  huge  spine,  while  the  meropodite  has  two  strong  spines 
on  the  lower  edge  in  the  proximal  half. 

The  thoracic  legs,  except  the  fifth  pair,  are  thickly  covered 
with  long  hairs.  The  chelipeds  are  long,  slender,  and 
slightly  asymmetrical,  the  longer  one  exceeding  the  length  of 
the  fully  extended  body  (with  the  rostrum)  by  the  extent  of 
the  dactylopodite ;  their  ischiopodite  has  two  strong*  distal 
spines,  one  above,  the  other  below,  their  meropodite  two  rows 
of  spines  along  the  upper  and  inner  surface  and  a  terminal 
ring  of  four  spines^  ana  the  carpopodite  has  a  terminal  ring  of 
three  spines  ;  the  slender  fingers,  which  are  finely  and  evenly 
toothea  to  the  very  tip,  slightly  exceed  the  elongate  palm  in 
length. 

The  second,  third,  and  fourth  thoracic  legs  are  relatively 
short,  the  second  pair  barely,  and  the  others  less  than,  half 
the  length  of  the  chelipeds ;  in  all  the  meropodite  and  carpo- 

Eodite  have  the  anterior  edge  spinate,  and  the  dactylopoaite 
as  the  terminal  claw  but  slightly  curved  and  veiy  much 
longer  than  the  spines  along  the  posterior  edge. 

An  egg-laden  female  from   Station   112,   561   fathoms, 
measures  44  millim.  from  the  tip  of  the  rostrum. 
Colours  in  life  uniform  milky  orange. 

82.  Munidopsta  scobinay  sp.  n. 

Nearest  to  M.  erinaceay  A.  M.-Edw.,  M.  spini/eray  A. 
M.-£dw.,  and  M.  Agassiziiy  Faxon. 

Body  and  appendages  almost  devoid  of  hairs,  but  with  the 
spinature  sharp  and  distinct. 

The  greatest  breadth  of  the  carapace  is  about  six  sevenths 
of  its  length.  The  rostrum,  which  is  styliform  and  slightly 
recurved  at  tip,  is  not  quite  half  the  length  of  the  carapace  ; 
the  frontal  border  is  very  slightly  oblique  and,  except  for  one 
or  two  small  spinelets  above  the  base  of  the  antennsd,  is 
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smooth ;  the  lateral  borders,  which  are  convergent  anteriorly, 
are  from  six-  to  ten-spined ;  the  posterior  border  is  raised  and 
is  surmoanted  bj  a  series  of  about  ten  spines ;  the  gastric 
region  bears  a  pair  of  spines  at  the  base  of  the  rostrum  and  a 
row  of  spines  along  the  middle  line,  and  this  row  is  continued 
along  the  cardiac  region,  some  of  the  spines  there  being  bifid 
or  trifid;  on  the  branchial  regions  are  numerous  sharp 
tubercles  and  spines. 

The  abdominal  terga  and  pleurae  are  glabrous ;  the  second, 
third,  and  fourth  terga  are  deeply  channelled  transversely, 
the  edges  of  the  channel  formmg  sharp  and  very  evenly 
spinate  crests. 

The  eye-stalks  are  very  short,  free  and  freely  movable,  and 
not  prolonged  beyond  the  ovoid  comesB. 

The  basal  joint  of  the  antennulary  peduncles  has  three 
large  terminal  spikes  of  nearly  equal  length. 

The  spines  on  the  joints  of  the  aiitennal  peduncles  are 
remarkably  distinct  and  the  flagellum  is  about  twice  as  long 
as  the  body. 

The  ischiopodite  of  the  external  maxillipeds  is  evenly 
toothed  along  the  inner  edge  and  has  a  terminal  spine  on  the 
lower  edge,  and  the  meropodite  has  two  spines  near  the 
proximal  end  on  the  lower  edge. 

The  thoracic  legs  are  granular,  or  squamous,  or  spinate. 
The  chelipeds  are  somewhat  longer,  but  hardly  stouter,  than 
the  secona,  third,  and  fourth  legs,  and  in  the  male  they  are 
somewhat  longer  and  in  the  female  somewhat  shorter  than 
the  fully  extended  body  (with  the  rostrum) ;  all  their  Joints 
except  the  first  and  last  are  more  or  less  thorny ;  the  finders 
are  long,  slender,  and  finely  toothed,  being  in  the  male  a 
little  longer  than,  and  in  the  female  about  the  same  length  as, 
the  palm. 

The  second,  third,  and  fourth  legs  have  the  anterior  edge 
of  the  ischiopK)dite  and  carpus  thorny  and  the  teeth  on  the 
posterior  edge  of  the  dactylopodite  small. 

The  abdominal  legs  of  all  but  the  first  two  pairs  are  rudi* 
mentary  in  the  male ;  those  of  the  first  pair  are  absent  in  the 
female. 

Length  of  the  male  40  millim.,  of  the  female  42  millim. 
(measured  from  the  tip  of  the  rostrum). 

Dredged  at  Station  120,  240  fathoms. 

83.  Munidapeis  svhaquamosaj  Henderson, 
var.  nov.  pallida. 

The  carapace  to  the  very  tip  of  the  rostrum  is  covered  with 

22« 
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hairy  squames  arranged  in  transverse  series;  its  greatest 
breadth  is  about  six  sevenths  of  its  length.  The  rostrum, 
the  length  of  which  is  about  two  fifths  that  of  the  carapace, 
is  broad,  being  at  its  base  nearly  one  third  the  breadth  of  the 
carapace,  triangular,  and  strongly  carinated,  and  upcurved 
and  serrated  at  tip ;  the  frontal  border  is  in  the  same  convex 
curve  with  the  anterior  portion  of  the  lateral  borders,  it  bears 
on  each  side  two  strong  spines,  and  there  is  also  a  strong 
antero-lateral  spine^  and  the  lateral  borders  are  armed  in 
addition  with  three  or  two  spinules ;  the  posterior  border  is 
raised  and  quite  smooth  ;  the  gastric  and  cardiac  regions  are 
well  defined,  the  former  having  a  pair  of  spines  on  the  middle 
line  in  front. 

The  abdominal  terga  and  pleuree  are  squamous  and  hairy, 
but  are  not  spinate ;  the  second,  third,  and  fourth  terga  are 
grooved  transversely. 

The  eye-stalks,  which  are  short  and  stout,  are  united  with 
one  another  at  base  and  are  almost  immobile,  each  is  prolonged 
beyond  the  cornea  into  a  stout  spine,  which  projects  oblicjuely 
from  beneath  the  base  of  the  rostrum,  to  which,  at  first  sight, 
it  appears  to  belong. 

The  basal  joint  of  the  antennulary  peduncles  is  stout,  but 
not  inflated  j  of  the  two  external  terminal  spines  only  one — 
the  lower — is  large  and  conspicuous. 

The  antennary  flagellum  is  three  times  as  long  as  the 
cheliped. 

The  external  maxillipeds  are  short  and  slender,  the  ischium 
having  the  inner  border  finelv  ctenate  and  the  meropodite 
having  the  lower  border  irregularly  crenulate. 

Tlie  thoracic  legs  are  granular,  or  squamous,  or  spinulate, 
and  moderately  hairy. 

The  chelipeds  are  shorter  and  not  very  much  stouter  than 
the  second,  third,  and  fourth  legs,  their  length  being  con- 
siderably less  than  half  that  of  the  body  (with  the  rostrum) ; 
in  the  male  they  are  slightly  asymmetrical ;  the  meropodite 
and  carpus  have  each  a  terminal  ring  of  spinelets,  and  the 
fineers,  which  are  longer  than  the  inflated  palm,  are  coarse, 
and  are  excavated  en  cuillire  at  tip,  being  closely  crenulate 
round  both  edges  of  the  spoon-shaped  tips,  but  not  toothed  in 
the  proximal  half. 

The  second,  third,  and  fourth  thoracic  legs  have  the  joints 
remarkably  prismatic  and  the  carpus  and  propodite  strongly 
fluted  ;  in  aU  the  anterior  border  of  the  meropodite  and  carpo- 
podite  is  spinate,  and  the  teeth  on  the  posterior  border  of  the 
long  dactylopodite  are  small. 
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The  abdominal  legs,  except  the  first  two  pairs^  are  mdi* 
mentary  in  the  male. 

Length  59  millim.,  measured  from  the  tip  of  the  rostrum. 

Colour  in  life  brilliant  white. 

Dredged  at  Station  118,  1803  fathoms. 

The  variety  diflfers  from  the  typical  form  in  having  only 
two  gastric  spines,  in  having  the  rostrum  broader,  in  having 
the  cardiac  area  more  distinctly  delimited,  and  in  the  strongly 
fluted  fifth  and  sixth  joints  of  the  second  to  fourth  thoracic  legs. 

Elasmonotus,  a.  Milne-Edwards. 
84.  Elasmonotus  cylindrophihalmtASy  sp.  n. 

Nearest  to  Elasmonotus  longimanusj  A.  M.-Edw.,  and  to 
Elasmonotus  carinipes^  Faxon. 

The  carapace  is  quadrangular,  with  the  antero-lateral 
angles  simply  rounded  and  the  surface  and  borders  perfectly 
smooth,  the  greatest  breadth  being  about  three  fourths  of  its 
length.  The  rostrum  is  triangular,  flat,  and  horizontal,  with 
the  extreme  tip  slightly  upturned ;  the  frontal  margin,  which 
is  faintly  lobea  on  either  side  of  the  rostrum,  meets  the  lateral 
margins,  which  are  almost  parallel,  at  right  angles;  the 
raised  posterior  margin  is  smooth ;  two  deep  grooves,  one  of 
which  crosses  the  cardiac  region,  pass  across  the  carapace 
transversely. 

The  abdominal  terga  and  pleurae  are  perfectly  smooth ;  the 
terga,  from  the  second  to  the  fourth,  are  transversely  grooved, 
the  edges  of  the  groove  being  salient  but  smooth ;  in  the  case 
of  the  fourth  tergum  the  posterior  edge  of  the  groove  forms 
a  strongly  convex  eminence. 

The  eye-stalks,  which  are  slender  and  extremely  short,  are 
free  and  freely  movable ;  the  comesa  are  remarkablv  long  and 
cylindrical,  their  length  being  about  two  thirds  that  ol  the 
rostrum. 

The  basal  joint  of  the  antennulary  peduncles  has  two 
external  terminal  spines,  these  being  the  only  spines  found 
upon  the  animal. 

The  antennal  peduncles  are  long  and  slender,  the  antero- 
external  angle  of  each  of  the  second  to  fourth  joints  forming 
a  tooth. 

The  external  maxillipeds  are  long  and  slender,  the  ischium 
having  the  inner  edge  finely  toothed,  and  the  meropodite 
having  two  small  tubercles  on  its  lower  edge  near  the 
proximal  end. 

The  thoracic  legs  are  perfectly  smooth  and  hardly  pnbes- 


Digitized  by 


Google 


334  Rev.  A.  Matthews  on 

cent.  The  chelipeds  are  long — one  half  longer  than  the  body 
and  more  than  three  times  as  long  as  the  other  legs, — slender, 
and  cylindrical ;  the  fingers,  which  are  not  two  thirds  the 
length  of  the  palm,  are  singular  in  being  rather  hairy. 

The  second  to  fourth  thoracic  legs  are  slender  and  ex- 
tremely short,  being  not  quite  as  long  as  the  carapace  (with 
the  rostrum) ;  they  all  have  the  meropodite  strongly  carinated 
along  the  anterior  border  and  the  dactylopodite  (which  has 
the  usual  spiny  posterior  border)  short. 

Colours  m  life  milky  red  above,  milk-white  below. 

An  egg-laden  female  from  Station  116,  188-220  fathoms, 
measures  about  24  millim.  from  the  tip  of  the  rostrum, 

[To  be  continued.] 


XXXVI. — Corylophid©  an(?TrichopteTygidaB.>&unrfin  the 
West-Indtan  Islands.     By  the  Rev.  A.  Matthews. 

I  AM  indebted  to  the  Committee  of  Natural  History  of  the 
British  Museum  for  the  permission  to  examine  and  describe 
the  insects  which  form  the  subject  of  this  memoir ;  they  were 
collected  in  the  West-Indian  Islands,  chiefly  in  Grenada  and 
St.  Vincent,  by  Mr.  H.  H.  Smith,  to  whom  much  credit  is 
due  for  the  careful  manner  in  which  they  have  been  mounted 
and  preserved,  since  almost  every  specimen  has  retained  its 
full  complement  of  limbs — a  matter  of  no  small  difficulty  and 
of  somewhat  rare  occurrence. 

Although  the  collection  contains  more  than  1000  indi- 
viduals, the  number  of  species  is  comparatively  small ;  very 
few  examples  of  the  smaller  and  more  interesting  kinds  seem 
to  have  been  found,  while  those  of  larger  size  are  represented 
by  immense  series,  in  one  case  exceeding  500  specimens. 

The  prevailing  character  of  both  Corylophidee  and  Tricho- 
pterygidae  inclines  to  the  tropical  American  type  and  does  not 
present  any  special  peculiarities,  except,  perhaps,  in  TTirosci- 
dium  invisibile ;  for,  although  this  insect  has  already  been 
found  in  many  tropical  regions — in  Ceylon,  where  it  was 
discovered  by  Herr  Nietner,  in  the  Cape-Verd  Islands  by 
Mr.  WoUaston,  and  in  Central  America  by  Mr.  Champion — 

Jet  in  all  those  localities  it  appears  to  be  rare ;  the  West- 
ndian  Islands,  however,  seem  to  be  its  head-quarters,  more 
than  fifty  specimens  having  been  taken  by  Mr.  Smith  in 
Grenada  ana  St.  Vincent. 
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It  is  also  remarkable  that,  notwithstanding  the  constant 
intercourse  between  these  islands  and  Europe,  only  two 
European  species  are  found  in  this  large  collection,  both  of 
which  had  previously  been  taken  on  the  American  continent. 

The  Tricnopterygidae  form  about  three  fourths  of  the  whole 
collection,  and,  as  it  always  happens  when  any  fresh  locality 
has  been  entomologically  explored,  the  genus  Trichopteryx 
contributes  the  usual  amount  of  species,  which  it  is  very 
difficult  to  distinguish,  but  quite  impossible  to  associate  with 
each  other.  Indeed,  this  genus  is  the  bane  and  vexation  of 
describers,  presenting  as  it  does  among  its  various  compo- 
nents, when  examined  under  a  high  magnifying-power, 
many  unmistakable  specific  distinctions,  persistent  through 
a  large  series  of  individuals,  but  in  a  great  measure  unappre- 
clable  to  casual  observation.  From  my  own  experience, 
extending  over  a  period  of  more  than  half  a  century,  I  feel 
convinced  that  tnere  are  few,  if  any,  genera  of  Coleoptera 
more  numerous  in  species  than  Trichopteryxj  and  not  one 
represented  by  such  myriads  of  individuals ;  they  abound  in 
every  region  of  the  world  and  in  every  conceivable  locality 
except  water,  and  even  there  are  represented  by  the  closely 
alliea  family  of  Hydroscaphidse.  Inaeed,  the  study  of  Tricho- 
pteryx  as  a  genus  suggests  to  the  mind  an  impression  similar 
to  that  produced  by  observing  on  a  moonless  night  a  portion  of 
the  Via  Lactea  through  a  powerful  telescope,  for  the  further 
you  penetrate  into  space  the  more  bewildering  is  the  multitude 
of  stars  brought  into  view.  Thu3,  whenever  the  fauna  of 
any  fresh  tract  of  country  becomes  explored,  the  species  of 
Trichopteryx  must  go  on  indefinitely  increasing  in  number. 
And  it  is  to  be  feared  that  this  fact,  together  with  the  minute 
size  of  the  animals  themselves,  has  much  effect  in  deterring 
entomologists  from  the  pursuit  of  this  most  interesting  class 
of  Coleoptera.  But  instead  of  altogether  relinquishing  the 
study  in  despair,  it  would  be  better  to  regard  Trichopteryx  as 
many  legHxa  Eomahta — I  mean  as  a  genus  of  which  a  general 
knowledge  is  all  that  is  really  necessary,  and,  leaving  the 
more  obscure  species  to  monographic  describers,  content  them- 
selves with  the  recognition  of  such  as  are  more  conspicuous. 
Thus  in  part  ignoring  Trichopteryx^  they  will  find  among  the 
other  genera  of  the  same  family  abundant  material  for  a 
study  of  the  most  Interesting  and  absorbing  nature,  totally 
devoid  of  difficulty  or  confusion,  embraclnff  objects  of  very 
great  beauty  and  engrossing  interest,  both  from  their  perfect 
organization  and  curious  habits  of  life. 

I  have  been  led  to  these  remarks  by  the  scepticism  with 
which  many  regard  the  species  of  Trichopteryx,     Col,  Motsch- 
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nkky,  while  I  enjoyed  the  advantage  of  his  correspondence, 
assured  me  that  I  should  find  those  which  he  had  separated 
to  be  true  and  genuine  species  when  examined  under  a 
ma^ifying-power  sufficiently  high  to  render  the  superficial 
sculpture  clearly  visible ;  and  this  I  found  to  be  true  m  forty 
out  of  forty-two  types  which  he  had  kindly  sent.  And  I 
feel  no  hesitation  in  saying  that  any  one  who  will  take  the 
same  trouble  will  come  to  the  same  conclusion,  and  that 
opinions  formed  without  such  examination,  and  sometimes 
without  any  examination  at  all,  can  be  of  no  real  value. 

Among  the  Corylophidae  Sacium  instahile  is  a  very  pretty 
and  interesting  addition  to  its  genus;  like  its  congener 
8.  Oberthuri  it  varies  much  in  the  disposition  of  the  yellow 
markings  on  its  elytra.  The  two  species  of  Arthrolips  are 
insignificant,  but  very  distinct ;  they  are  each  represented  by 
a  single  example.  Sericoderus  minutus  is  a  new  and  distinct 
species,  and,  what  is  very  unusual  in  that  confusing  genus, 
easily  recognized.  Rhypohius  dtssimilts  difiers  much  in  form 
from  any  of  its  congeners,  but  agrees  with  them  entirely  in  its 
anatomy,  especially  in  the  elongate  linear  mandibles.  I  have 
already  described  Orthoperus  perpusillua  in  the  *Biologia 
Centrali-Americana '  from  specimens  taken  in  Nicaragua  by 
Mr.  E.  Janson.  It  appears  to  be  excessively  abundant  in  the 
West-Indian  Islands. 

Corylopliids. 

List  of  Species, 

Sacium  instabile,  sp,  d.  Corylophodes  pusillus,  sp.  n. 

Arthrolips  innotabilis,  sp.  n.  Ilh^'pobius  dissimilis,  sp.  n. 

nitiduB,  sp.  n.  Orthoperiis  perpusillus. 

Sericoderus  minutus,  sp.  d. 

Sacium  instabiUy  sp.  n. 

L.  c.  1'60  mm.  Oblongo-ovale,  convexum,  nitidulum,  minute  et 
confertim  punctatum,  pilis  aureis  dense  vestitum,  castaneum 
fasciis  duabus  flavis  undulajis,  aut  maculis  quatuor  sat  rotun- 
datis,  in  elytris  notatum  ;  an^nnis  obscure,  pedibus  laete  flayis. 

This  very    distinct    and  jpretty  species  was    found    by 
Mr.  Smith  rather  plentifully  in  the  island  of  Grenada. 

Arthrolips  innotabilis,  sp.  n. 

L.  c.  0*90  mm.  Oblongo-ovalis,  fuscus,  breviter  pubescens,  con- 
vexus,  minute  et  confertissime  punctatus ;  pronoto  magno  •  an- 
tennis  perbrevibus  atque  pedibus  laete  flavis. 
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One  specimen  of  this  rather  obscure  and  uninteresting 
species  was  found  in  Grenada.  It  is  chiefly  distinguished  by 
its  very  short  antennae. 

Arthroltpa  nitidus^  sp.  n. 

L.  c.  0-85  mm.  Oblongo-ovalis,  angustus,  nitidissimus,  minute  et 
remote  punctatus,  baud  pubescens,  pdlide  castaneus;  pronoto 
parvo  ;  elytris  longifl ;  pedibus  atque  antennis  flavie. 

This  species  is  distinguished  from  the  preceding  by  its 
small  thorax,  long  narrow  elytra,  and  remote  punctation. 
One  specimen  only  was  found  near  St.  John's  River  in 
Grenada. 

Sertcoderua  minutuSy  sp.  n. 

L.  c.  0*70  mm.  Subovatus,  sat  angustus,  obscure  flayus,  anreo^ 
pubescens;  pronoto  glabro,  nitido;  elytris  postice  attenuatis; 
pedibus  obscure  flavis :  autennis  sat  brevibus,  obscure  flavis,  clavis 
infuscatis  articulo  ultimo  profunde  excavato. 

8,  minutua  is  an  unusually  distinct  species  of  this  perplexing 

fenus ;  it  may  be  known  from  others  by  its  small  size  and 
usky  colour,  and  seems  to  be  exceedingly  abundant  in  these 
islands. 

Corylophodes  pitaiUuSj  sp.  n, 

L.  c.  0*75  mm.  Hemisphaerious,  nitidissimus,  fere  impunctatus, 
niger ;  prouoto  plus  minusve  translucide  testaceo ;  pedibus  atque 
antennis  sat  brevibus,  pallide  flavis. 

This  small  species  may  be  recognized  by  its  very  shining 
smooth  surface,  black  elytra,  and  more  or  less  testaceous 
thorax.  It  seems  to  be  rare,  only  eight  specimens  having 
been  taken  in  Grenada  and  St.  Vincent,  of  which  several  are 
immature  and  discoloured. 

Rhypdbius  dissimilisy  sp.  n. 

L.  c.  0'76  mm.  Ovatus,  valde  convexus,  nitidissimus;  pronoto 
impunctato,  nigrescenti ;  elytris  piceis;  pronoto  atque  elytris 
marginatis ;  pedibus  atque  antennis  hete  flavescentibus. 

jB.  dissimilia  difiers  much  in  form  from  the  more  typical 
species  of  its  genus ;  but  since  having  dissected  two  indi- 
viduals, and  found  no  difference  whatever  from  the  normal 
character  of  the  organs  of  the  mouth,  especially  of  the  curious 
linear  mandibles,  nor  in  the  relative  proportion  and  disposition 
of  the  various  parts  of  the  external  skeleton  of  the  underside^ 
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or  in  the  number  and  relative  size  of  the  joints  of  the  antenna, 
I  do  not  feel  any  hesitation  in  placing  tne  present  species  in 
the  genus  Rhypohius.  It  was  tound  not  uncommonly  both  in 
Grenada  and  St.  Vincent. 

Orthoperus  perpusillua^  Matth. 

Orthoperm  perptuiUus.  Matth.  BioL  Centr.-Americana,  CoL  ii.  pt  1, 
p.  124  (1887). 

L.  c.  0*50  mm.  Ovatus,  valde  convexus,  ater,  impunctatus ;  pro- 
noto  sat  magno ;  pedibus  atque  antennis  piceis. 

I  described  this  species  in  the  ^Biologia  '  from  two  examples 
taken  bv  Mr.  E.  Janson  in  Nicaragua.  It  appears  to  abound 
in  the  West-Indian  Islands,  where  it  has  been  found  in  great 
profusion  by  Mr.  Smith, 

TriohopterygidflB. 

List  of  Species, 

Pteryx  bnmnea.  Smicrus  filicomis. 

Tricnopteryz  IseyicoUiSy  sp.  d.  Nephanes  meridionalis. 

occidentalis,  sp.  n.  Ptiiium  Smithsii,  sp.  n. 

depressa,  sp.  n.  tropicum. 

Crotchii.  impressum,  sp.  n. 

greDadeDsis,  sp.  n.  ruwtestaceum,  sp.  n. 

dubitata,  sp.  n.  Ptenidium  concinnum,  sp.  n. 

Actinopteryx  fiicicola.  Throscidium  invisibile. 

Pteryx  hrunnea^  Le  Conte. 
Pteryx  bnmnea,  Le  Conte,  Smiths.  Misc.  Coll.  i.  p.  62  (1866). 

In  the  *  Trichopterygia  lUustrata,'  p.  162, 1  described  this 
very  interesting  species  from  Dr.  Le  Conte's  original  and 
unique  specimen.  Since  then  no  other  example  has  ever 
occurred  until  Mr.  Smith  was  fortunate  enough  to  capture  the 
subject  of  this  note  in  the  island  of  Grenada. 

It  may  be  known  from  the  rest  of  the  genus  by  its  deep  and 
almost  variolose  punctation. 

Trichopteryx  loevicollisj  sp.  n. 

L.  c.  0-80  mm,  SubhemisphsBrica,  postice  attemiata;  pronoto 
magno,  nigro,  nitidissimo,  angiilis  posterioribus  valde  productis, 
rufescentibus  ;  el}i:ris  rufescentibus,  brevibus,  multum  attenuatis ; 
pedibus  atque  antennis  flavis. 

A  distinct  and  well-marked  species.     It  may  be  known 
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from  any  other  by  its   hemispheric  form,  large  and  very 
shining  thorax,  and  short  attenuated  elytra. 

It  was  found  very  plentifully  in  the  islands  of  Grenada 
and  St.  Vincent. 

Trxchopteryx  occidentalisy  sp.  n. 

L.  0.  0*80  mm.  Ovata,  convexa,  lata,  postice  attenuata,  pills  flaves- 
centibus  vestita;  pronoto  nigro,  confertim  tuberculato,  angulis 
posterioribus  valde  productis,  dilutioribus ;  elytris  fuscis,  attenu- 
atis ;  antennis  longis  atque  pedibus  flavis. 

If  we  may  judge  from  the  multitude  of  specimens  (upwards 
of  five  hundred)  collected  by  Mr.  Smith,  this  species  must 
abound  in  the  utmost  profusion  in  the  West-Indian  Islands. 
Although  it  varies  mucn  in  size,  which  is  probably  a  sexual 
difierence,  I  cannot  discover  any  valid  specific  distinctions 
throughout  the  whole  of  this  immense  series. 

Trichopteryx  depressa^  sp.  n. 

L.  0.  0-90  mm.  Oblongo-oyallB,  sat  depressa,  hand  attenuata, 
piceo-nigra;  pronoto  magno,  vix  dilatato,  tuberculis  distinctis 
irregulariter  dispositis,  interstitiisque  reticulatis  omato;  elytris 
parallelis ;  antennis  atque  pedibus  flavis. 

T.  depressa  differs  from  the  preceding  species  in  its  more 
depressed  and  parallel  form  ana  in  its  uniform  black  colour. 
It  seems  to  be  less  common  than  either  of  the  foregoing,  but 
was  found  in  the  same  localities. 

Trichopteryx  Grotchity  Matth. 

Trichopteryx  Crotehiif  Matth.  Ent  Month.  Mag.  vL  p.  248  (1866). 

This  species  was  first  described  by  me  from  specimens 
taken  by  Mr.  G.  R.  Crotch  in  the  Canary  Islands.  Since 
then  it  has  been  found  in  many  parts  of  America  and  now 
not  uncommonly  by  Mr.  Smith  in  the  West- Indian  Islands. 

Trichopteryx  grenadensisj  sp.  n. 

It,  c.  0*60  mm.  Oblonga,  brevis,  lata,  atra,  modice  tuberculata,  sat 
depressa ;  pronoto  atque  elytris  utrisque  prope  media  dilatatis ; 
elytris  brevibus ;  antennis  brevibus  atque  pedibus  flavis. 

Only  two  specimens  of  this  well-marked  species  were  found 
by  Mr.  Smith  in  Grenada.  It  belongs  to  a  small  group  of  the 
genus  represented  in  Europe  by  T.  Edithia  and  in  Central 


Digitized  by  VjOOQ IC 


340  Rev.  A.  Matthews  on 

America  by  T.  htdtlatatay  in  which  the  thorax  and  elytra  are 
separately  dilated;  from  both  of  these  T.  grenaaensia  is 
distinguished  by  its  small  size  and  short  broad  form. 

Trichopteryx  duhttataj  sp.  n. 

L.  c.  0*87  mm.  Elongata,  angusta,  convexa,  pallide  oastanea,  ocolis 
nigris,  aureo-pilosa ;  pronoto  brevi ;  elytris  perbrevibus,  his  atque 
pronoto  ad  media  latissimis ;  antennis  longis  atque  pedibos  flavis. 

It  is  doubtful  whether  the  pale  colour  of  this  single  speci- 
men may  not  have  been  caused  by  immaturity ;  but  whether 
this  is  or  is  not  the  case,  its  long  narrow  shape,^  short  thorax 
and  elytra^  long  antennae,  and  stout  legs  sufficiently  distin- 
guish T,  dubitata  from  the  rest  of  its  genus. 

It  is  allied  to  T.  Edithia  and  belongs  to  the  same  group. 
It  was  found  in  St.  Vincent. 

Actinopteryx  jucicolaj  AUibert 
Actinopteryx  fiicicola,  Allibert,  Rev.  2iOol.  p.  62  (1844). 

Three  specimens  of  this  insect  were  found  in  Grenada  by 
Mr.  Smith,  and  it  had  previously  been  taken  in  the  Unit^ 
States  by  Mr.  G.  R.  Crotch. 

A.fuctcolais  one  of  the  most  universally  distributed  species 
in  existence ;  it  occurs  in  many  parts  of  Europe,  Africa,  and 
America,  and  although  I  have  not  seen  any  examples  from 
Asia,  yet  as  it  is  found  on  the  European  and  African  shores 
of  the  Mediterranean,  there  can  be  little  doubt  of  its  existence 
on  the  Asiatic  coast.  This  species  seems  to  contradict  the 
common  theory  of  the  influence  of  climate  on  differentiation, 
since  in  my  owti  collection  there  are  specimens  from  Ireland, 
where  it  was  first  discovered  by  Mr.  Haliday,  many  parts  of 
England,  France,  Belgium,  Italy,  Algena,  Morocco,  the 
Atlantic  Islands,  North  America^  and  now  from  the  West 
Indies,  which  all  persistently  adhere  to  the  normal  type. 

Smicrus  Jllicomis,  Fairm.  et  Lab. 

SmicrusjilicormSy  Fairm.  et  Lab.  Fn.  Fr.  i.  p.  330  (1864). 

One  specimen  of  this  insect  was  found  by  Mr.  Smith  .in 
Grenada.  8.  filicornis  has  long  been  known  to  inhabit  both 
North  and  South  America ;  in  both  these  regions  it  was  taken 
many  years  ago  by  Dr.  Schaum,  and  has  recently  been  often 
met  with  in  the  United  States. 
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Nephanes  meridtonalisy  Matth. 

Nephanes  meridwnaUe,  Matth.  Trich.  Illust.  p.  174  (1872). 

I  described  this  species  in  the  above  work  from  a  single 
specimen  received  by  M.  8b1\4  from  Guadaloupe;  in  the 
present  collection  there  are  five  examples  taken  in  Grenada. 

Ptilium  Smiihsiij  sp.  n. 

L.  0.  0*50  mm.  Sabovatnm,  convexmn,  piceum,  confertim  tubercu- 
latum, baud  nitidum;  pronoto  ad  latera  rotundato;  antennis 
longis,  piceis ;  pedibus  longis,  flavis. 

P.  Smithsii  resembles  the  European  P.  Kunzeij  but  may 
be  distinguished  from  that  species  by  the  rounded  sides  of  its 
thorax  and  elytra  and  much  greater  length  of  its  antennse  and 
legs.  Mr.  Smith  met  with  several  specimens  of  this  insect 
in  Grenada  and  St.  Vincent. 

Ptilium  tropicuniy  Matth. 

PtiUum  tropieum,  Matth.  Trans.  Am.  Ent.  Soc.  xi.  p.  144. 

Two  examples  of  this  exceedingly  minute  insect  were 
found  by  Mr.  Smith  in  Grenada.  The  species  was  first 
discovered  by  Mr.  Champion  in  Central  America,  and  is,  with 
one  exception,  the  smallest  of  its  order. 

Ptilium  impressumy  sp.  n. 

L.  c.  0*63  mm.  Elongato-ovale,  modice  convexum,  confertim 
tuberculatum,  rufo-testaceum ;  pronoto  lateribus  rotundatis, 
impreesione  profunda  ovali  ad  medium  atque  aHa  utrinque  ad 
basim  notato ;  pedibus  atque  antennis  brevibus,  robustis,  flavis. 

P.  impresmm  differs  from  the  following  species  in  the  shape 
and  sculpture  of  its  thorax  and  in  its  short  robust  legs  and 
antennas. 

One  specimen  found  in  St.  Vincent. 

Ptilium  rujbteatqceimij  sp.  n. 

L.  c.  0*50  mm.  Elongato-ovatum,  nitidulum,  rufo-testaceum,  con- 
fertissime  tuberculatum,  fere  alutaceum ;  pronoto  ad  basim  fortiter 
contracto  et  triangulariter  impresso ;  antennis  longis,  gradlibus, 
atque  pedibus  Iffite  flavis,  ocuHs  magnis,  nigris. 

This  species  is  distinguished  from  the  preceding  by  its  long 
slender  antennae  and  by  the  sculpture  of  its  thorax,  which  is 
strongly  contracted  at  the  base. 

One  specimen  found  in  Grenada. 
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Ptentdium  concinnum^  sp.  n. 

L.  c.  0-60  mm,  Ovatum,  postice  attenuafcum,  nigrum,  glabrum, 
nitidissimum ;  capite  atque  pronoto  magnis  ;  elytris  parvis,  angos- 
tatis ;  antemiis  longis,  robustis,  atque  pedibus  Isetdssime  flavis. 

Six  specimens  taken  in  Grenada  and  St.  Vincent. 

This  is  a  very  pretty  and  very  distinct  species,  easily  recog- 
nized by  its  shining  black  colour,  attenuated  elytra,  and  large 
and  very  bright  yellow  antennae.  It  is  very  remarkable  that 
no  other  species  of  this  universally  distributed  genus  should 
have  been  found  in  the  West-Indian  Islands. 

Throaddium  inviaibile, 

Trichopteryx  invmbiUSf  Nietner,  Ami.  &  Mag.  Nat.  Hist.  n.  s.^  xix. 
p.  378  (1856). 

As  I  have  already  remarked  in  my  preliminary  observa- 
tions, this  very  interesting  and  very  peculiar  insect  seems  to 
be  distributed  throughout  the  whole  tropic  zone,  and  in  all 
those  varied  localities  constantly  to  preserve  one  uniform  type. 
The  more  or  less  ochreous  tint  usually  seen  in  mounted 
specimens  seems  to  have  been  produced  by  desiccation,  for  in 
the  most  recently  captured  of  those  which  I  have  examined 
the  life-colour  appears  to  have  been  a  very  pale  translucent 
green. 

Gtunley,  Market  Harboroughi 
January  1894. 


XXXVII. — List  of  Reptiles  and  Batrachiana  collected  by  Dr, 
J.  Bohla  near  Asunciony  Paraguay*.     By  G.  A.  BouLENaEiL 

EEPTILES. 

LiZABDS. 

1.  Polychrus  acutirostrisy  Spix. 

2.  Liocephalus  caducusj  Cope. 

Seartucus  caducuSf  Cope,  1862. 
Liocephaku  holivianus,  Bouleng.  1890. 

*  For  contributions  to  the  herpetological  fauna  of  Paraguay,  cf.  Cope, 
Proc.  Ac.  Philad.  1862,  p.  846,  and  Boettger,  Zeitschr.  f.  I^turw.  (4)  iv. 
1885,  pp.  213  and  486. 
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3.  Tropidurua  sptnulostiSj  Cope. 

4.  Ophiodes  intermediua^  sp.  n. 

Intermediate  between  0.  strtatus  and  0.  vertebralis.  Scales 
in  25  or  27  rows,  as  in  the  former.  Interparietal  not  broader 
than  the  parietals,  narrower  than  the  frontal:  three  large 
chin-shields  on  each  side  in  contact  with  the  lower  labials. 
Bronzy  above;  a  fine  black  vertebral  line;  a  dark  brown 
stripe  on  each  side,  occupying  one  scale  and  two  halves, 
between  two  fine  black  lines,  bordered  below  by  a  narrower 
whitish  stripe,  which  is  again  edged  by  a  black  line  ;  dnsky 
lines  along  the  lateral  series  of  scales  ;  belly  white ;  upper  lip 
and  loreal  region  with  alternate  black  and  white  vertical  bars. 

From  snout  to  vent  185  millim. ;  tail  245. 

Several  specimens. 

5.  Tupinambia  ieguixiny  L. 

6.  Centropyx  viridiatrigay  sp.  n. 

Vertex  concave,  bordered  by  two  sinuous  ridges  beginning 
on  the  prefrontals  and  ending  on  the  occipitals ;  four  supra- 
oculars, first  and  fourth  small,  first  separated  from  second  by 
a  series  of  granules ;  median  temporal  scales  minute,  granular ; 
first  pair  of  chin-chields  separated  from  each  other  by  granular 
scales  ;  gular  scales  granular,  juxtaposed,  the  median  larger, 
hexagonal,  and  keeled ;  collar  strongly  dentated,  formed  of 
15  keeled  scales.  Dorsal  scales  rhomboidal,  imbricate, 
keeled,  the  keels  not  forming  continuous  lines,  graduallv 
decreasing  in  size  down  the  sides,  which  are  covered  with 
minute  granules;  the  dorsal  scales  moderately  large,  as  in 
G.  intermedin.  Ventral  shields  in  10  longitudinal  and  35 
transverse  series.  6  longitudinal  series  of  enlarged  keeled 
brachial  scales  and  5  of  antebrachials.  8  rows  of  large  keeled 
femoral  scales,  separated  firom  the  femoral  pores  by  very 
small  scales;  femoral  nores  9  or  10.  Fraeanal  region  with 
smooth  scales  and  two  large  spines  on  each  side  {$).  Dark 
olive  above  and  on  the  sides  f  a  broad  bright  green  vertebral 
stripe,  extending  from  the  forehead  to  the  base  of  the  tail : 
three  white  lines  alon^  each  side,  the  upper  from  the  loreal 
region  to  the  base  of  tne  tail,  passing  on  the  lower  eyelid  and 
al^ve  the  ear,  the  next  from  the  upper  lip  to  the  base  of  the 
tail,  passing  under  the  ear,  the  thira  from  axilla  to  groin ;  a 
black  line  runs  along  the  upper  labials ;  limbs  pale  olive ; 
tail  green;  lower  parts  whitish,  with  a  few  small  dark  spots 
on  the  throat. 
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mlllim. 

Total  leDgth 260 

Head 20 

Width  of  head 9 

Body 60 

Fore  linA 26 

Hind  limb 46 

TaU    180 

A  single  male  specimen. 

7.  Ameiva  surinamensisy  Laur. 

8.  Amphisbcena  Bohlsiij  sp.  n. 

Prfemaxillary  teeth  6,  maxillaries  4—4,  mandibulars  7 — 7. 
Snout  rounded,  prominent.  Bostral  moderate,  subtrian^ular, 
just  visible  from  above ;  nasals  large^  shorter  than  the  pre- 
frontals, forming  a  suture ;  a  pair  of  large  prefrontals,  the 
suture  between  them  as  long  as  that  between  the  frontals  and 
longer  than  that  between  the  nasals ;  a  pair  of  frontals,  a  pair 
of  occipitals,  and  a  pair  of  postoculars,  subequal  in  size  or 
occipitals  largest ;  eye  distinct  through  the  ocular,  which  is 
in  contact  with  the  second  and  third  labials;  no  prss-  or 
suboculars:  three  upper  labials,  second  and  third  largest; 
symphysial  tetragonal,  followed  by  a  large  octagonal  chin- 
shieid ;  three  lower  labials,  second  largest  and  followed  by  a 
large  lateral  chin-shield.  232  to  239  annuli  on  the  body  and 
29  on  the  tail;  on  the  middle  of  the  body  each  annulus 
divided  into  36  segments,  18  above  and  as  many  below  the 
lateral  line,  which  is  distinct;  dorsal  and  lateral  segments 
longer  than  broad,  the  median  ventrals  once  and  a  half 
to  once  and  two  thirds  as  broad  as  long.  Anal  shields  8. 
Prseanal  pores  6.  Purplish  above,  whitish  beneath,  the  dark 
colour  forming  lines  on  the  anterior  borders  of  the  annuli  on 
the  sides  of  the  belly  and  tail. 

Length  to  vent  280  millim. ;  tail  42  ;  diameter  of  body  10. 

Two  specimens. 

9.  Amphiabcena  Darwiniij  D.  &  B. 

10.  Amphisbcena  camura^  Cope. 

Prflemaxillary  teeth  5,  maxillaries  4—4,  mandibulars  7 — 7. 
Snout  rounded,  prominent.  Bostral  moderate,  subtriangular, 
just  visible  from  above ;  nasals  large,  shorter  than  the  prae- 
frontals,  forming  a  suture  ;  a  pair  of  large  prefrontals,  the 
suture  between  them  as  long  as  or  longer  than  that  between 
the  frontals ;  latter  one  pair,  or  divided  into  an  anterior  and  a 
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posterior  pair,  followed  by  small  square  shields ;  eye  distinct 
through  the  ocular,  whicn  is  in  contact  with  the  second  or 
secona  and  third  upper  labials;  no  praeocular;  two  post- 
oculars;  a  subocular  sometimes  present,  detached  from  the 
third  upper  labial;  four  upper  labials,  fourth  or  third  and 
fourth  small;  symphysial  bell-shaped,  followed  by  a  hepta- 
gonal  or  heart-snaped  chin-shield  ;  three  lower  labials,  second 
largest  and  followed  by  a  large  lateral  chin-shield.  194  to 
201  annuli  on  the  body  and  19  to  21  on  the  tail ;  on  the 
middle  of  the  body  each  annulus  divided  into  74  to  80  seg- 
ments, 36  or  38  above  and  38  or  40  below  the  lateral  line, 
which  is  distinct ;  the  segments  all  longer  than  broad.  Anal 
shields  10  or  12.  Praaanal  pores  4.  Purplish  brown  above, 
whitish  below ;  a  yellowish- white  band  or  collar  across  the 
occiput. 

Length  to  vent  420  millim. ;  tail  40 ;  diameter  of  body  19. 

Several  specimens. 

11.  Lepidosternum  latijrontaley  sp.  n. 

Prsemaxillary  teeth  3,  maxillaries  2 — 2,  mandibulars  4—4. 
Snout  obtusely  pointed,  with  sharp  horizontal  edge ;  rostral 
large,  its  posterior  border  concave  and  in  contact  with  the 
frontal,  which  is  very  large,  at  least  as  broad  as  long,  and 
entirely  or  partially  fused  with  the  supraocular;  no  prsa- 
frontals ;  a  pair  of  large  parietals,  as  broad  as  long  or  broader 
than  long,  sometimes  followed  by  a  pair  of  smaller  occipitals ; 
eye  more  or  less  distinct ;  two  or  three  temporals  ;  two  upper 
labials,  first  largest;  symphy^sial  small,  four-sided,  broader  than 
long,  followed  by  a  large  chin-shield ;  lateral  chin-shields  very 
small ;  two  lower  labials,  first  very  large.  236  to  263  annuli 
on  the  body  and  13  to  17  on  the  tail ;  an  annulus  contains  56  to 
64  segments,  26  to  30  dorsal  and  30  to  36  ventral ;  the  segments 
all  longer  than  broad  or  the  median  ventrals  as  long  as  broad. 
Pectoral  shields  numerous,  small,  irregular,  the  largest  con- 
siderably longer  than  broad,  Prseanal  shields  6  or  8.  Lateral 
line  strongly,  vertebral  and  ventral  lines  feebly  marked. 
Colourless  or  pale  purplish  brown  above. 

Length  to  vent  320  millim. ;  tail  20 ;  diameter  of  body  12. 

Numerous  specimens. 

12.  Mabuia  agiltSy  Raddi. 

13.  Mabuia  auratay  Gravh. 

14.  Mabuia  frenatay  Cope. 

Ann.  &  Mag.  N.  Hist  Ser.  6.  Vol.  xiii.  23 
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Snakes. 
15.  Typhlopa  reticulcUua^  L. 

16.  Ohuconia  cJhijrms^  Wagl. 

17.  Drymobiua  biJbssattUy  Baddi. 
Coluber  panthermus,  Schleg.,  nee  Daud. 

18.  Herpetodtyas  aexcarinatua^  Wagl. 
19.  Leptophis  liocercusy  Wied. 

Bright  green  above  and  on  the  sides,  with  the  margins  and 
keels  of  the  scales  black ;  yellow  beneath.    Otherwise  typical. 

20.  Liophis  pcecilogyrusj  Wied. 
Opheomorphus  dcUatm,  Cope ;  LkphU  9ubfasciatu8f  Cope. 

21.  Xenodon  rhabdocephalua^  Wied. 

22.  Aporophis  lineatusy  L. 
Jparcphu  dikpis,  Cope. 

23.  Aporcphia  coraUiverUrisy  sp.  n. 

Bostral  broader  than  deep,  just  visible  from  above ;  inter- 
nasals  broader  than  long,  shorter  than  the  prssfrontals ;  frontal 
twice  as  long  as  broad,  longer  than  its  distance  from  the  end 
of  the  snout,  a  little  snorter  than  the  parietals ;  loreal  deeper 
than  long;  one  prsB-  and  two  postoculars;  temporals  1  +  2; 
eight  upper  labials,  fourth  and  fifth  entering  tne  eye;  five 
lower  labials  in  contact  with  the  anterior  chin-shields,  which 
are  as  long  as  the  posterior.  Scales  in  17  rows.  Yentrak 
155;  anal  divided;  subcaudals  71.  Olive-brown  above, 
darker  along  the  five  median  rows  of  scales,  bluish  grey  on 
the  sides  (three  rows  of  scales) ;  head  without  streaks  or 
markings ;  upper  lip  white ;  throat  and  anterior  ventral 
region  white,  rest  of  belly  and  tail  coral-red,  the  shields 
edged  with  black. 

Total  length  300  millim.;  tail  80. 

A  single  male  specimen.  This  was  not  obtained  at  Asun-* 
cion,  like  the  rest  of  the  collection,  but  on  an  island  north  of 
Goncepcion,  near  San  Salvador^  North  Paraguay. 

24.  Bhadinceajusca,  Cope. 
Opheomorphus  fuacuBf  Cope. 
But  for    the   statement  ^'scales  and  head-plates  without 


Digitized  by 


Google 


Bq}tile8  and  Batrachians  from  Paraguay.  347 

black  borders  "  I  should  have  identified  this  form  with  Cope's 
0.  Merremiiy  var.  aemiaureua. 

25.  Rhadincea  genimaculataj  Bttgr. 
Liophia  gemmaeulata,  Bttgr. 

26.  Rhadincea  occipitalis,  Jan. 

Emoognathus  occipitalis^  Jan ;  Dromicus  Wuchererif  Gthr. ;  Dromictu 
tmoUpiSf  Bttgr. 

27.  Oxgrhoptu  plumbeusy  Wied. 

28.   Oxyrhopua  petalariiM^  L. 

29.  Rhinostoma  nasuumj  Wagl. 

30.  Leptodira  annulata^  L. 

31.  Philodryas  Schottii,  Schleg. 

32.  Philodryas  Olfersii,  Licht. 
33.  Thamnodynastes  Nattereri^  Mik. 

34.  Homalocranium  melanocephalum^  L. 

35.  Apostolepis  Dorbignyiy  D.  &  B. 

36.  Elaps  lemniscatusj  L. 

37.  Leptognathus  ventrimaculatusy  Blgr. 

38.  Bothrops  diporus^  Cope. 

39.  Bothrops  cUtematus,  D.  &  B. 

40.  Crotalus  harrtdus^  L. 

Cbocodiles. 
41.  Caiman  sclerops,  Schn. 

BATRACHIANS. 

1.  Phryniscus  nigricans^  Wiegm. 

2.  Engystoma  ovale^  Schn. 

3.  Engystoma  albopunctatum^  Bttgr. 

4.  Engystoma  MueUeri^  Bttgr. 

5.  A6tkft9  paradoxa^  L. 

The  colour  in  life^  Dr.  Bohls  informs  me,  is  bright  green. 
Male  with  an  external  gular  vocal  sac. 

6.  Pseudis  limellumy  Cope. 

Male  with  an  external  gular  vocal  sac. 

23* 
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7.  Ceratophrys  americana^  D.  &  B. 
8.  Paludicola  Jmcomaculata^  Stdr. 

9,  Paludicola  gractlia^  Blgr, 

Like  the  specimens  mentioned  by  Boettger,  differing  from 
the  tjrpes  in  the  absence  of  the  black  lumbar  spot 

10.  Leptodactylua  Itsfonius,  sp.  n. 

Tongue  subcircular,  slightly  nicked  behind.  Vomerine 
teeth  in  two  long,  slightly  arched  series  behind  the  choanse. 
Snout  rounded,  slighSy  prominent,  longer  than  the  diameter 
of  the  orbit;  nostril  nearer  the  tip  of  the  snout  than  the  eye; 
interorbital  space  narrower  than  tlie  upper  eyelid ;  tympanum 
two  thirds  the  diameter  of  the  eye.  I'lrst  finger  much  longer 
than  second;  toes  tather  short,  not  firing^;  subarticular 
tubercles  moderate ;  two  small  metatarsal  tubercles ;  a  slight 
tarsal  fold.  The  tibio-tarsal  articulation  reaches  the  tym- 
panum. Upper  parts  with  flat  smooth  warts  of  unequal 
size ;  no  glandular  folds ;  i^  strong  fold  above  the  tympanum  ; 
a  ventral  discoidal  fold.  Olii/je  above,  with  small  darker 
spots ;  a  series  of  lateral  warts  whitish ;  no  streaks  on  the 
head;  upper  lip  with  vertical  dark  bars;  limbs  with  dark 
cross  bars ;  lower  parts  white. 

From  snout  to  vent  48  millim. 

Four  specimens. 

11.  Leptodactylus  oceUatuSy  L. 

12.  Leptodactylus  oaliginosus^  Gir. 
Cystignathm podicipinusy  Cope;  Leptodactylm  oceUatus,  part.,  Bttgr. 

13.  BuA  marinusy  L. 

14.  Bufo  granulosus^  Spix. 

15.  Hyh,  Spegazziniiy  Blgr. 

16.  Hyla  granosa^  Blgr. 

17.  Hyla  venulosay  Laur. 
18.  Hyla  nasica^  Cope. 

19.  Hyla  nana^  Blgr. 
P  H,  bracteatoTf  Bttgr.,  nee  Hens. 

20.  Phyllomwiusa  kypockondnalisy  Daud. 
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XXXVIII. — On  a  new  Species  of  ThTeaioicxiB  from  Tasmania. 
By  George  M.  Thomson,  F.L.S.,  Con.  Mem.  Roy.  Soc 
of  Tasmania. 

[Hate  XL] 

The  specimens  described  in  the  following  paper  were  receiyed 
from  Mr.  Augustus  Simson,  of  Launceston,  who  collected 
them  in  the  Great  Lake,  Tasmania.  This  lake  lies  at  an 
elevation  of  about  3880  feet  above  sea-level.  Mr.  Simson 
was  unfortunately  unprovided  at  the  time  with  suitable 
material  or  apparatus  for  preserving  Crustacea  ;  conse- 
quently the  specimens  were  put  away  to  dry,  and  reached 
me  in  a  more  or  less  mutilatea  condition. 

In  a  paper  on  Tasmanian  Crustacea*  published  in  the 
last  volume  of  the  Proc.  Roy.  Soc.  Tasm.  p.  76,  I  men- 
tioned having  found  among  specimens  taken  on  the  summit 
of  Mount  Wellington  a  single  example  of  P.  australis, 
Chilton.  There  is  little  doubt  that  the  specimen  referred  to 
was  merely  a  young  form  of  the  present  species.  I  find  that 
the  young  of  JP.  tasmanioB  resemble  the  adult  form  of  P.  aus^ 
tralis  in  the  comparative  smoothness  of  the  body  and  the 
shortness  of  the  telson,  while  the  adults  are  very  distinct, 
their  body  being  so  characteristically  spinose  and  the  uropods 
so  much  longer. 

The  occurrence  of  the  three  forms  of  this  peculiar  genus  in 
the  three  adjacent  and  yet  widely  separated  regions  of  New 
Zealand,  South-east  Australia,  and  Tasmania  is  of  great 
interest  from  a  geographical  point  of  view;  but  beyond 
recording  the  fact  it  is  not  safe  as  yet  to  generalize  on 
it,  as  very  little  is  known  concerning  the  crustacean  fresh- 
water fauna  of  any  of  these  countries. 

The  following  is  a  description  of  this  very  distinct  form  :— 

Phreatoicus  tasmanicsy  sp.  n. 

Surface  of  body  in  the  adult  specimens  more  or  less 
covered  with  acute  spines  and  tubercles,  which,  on  the  head 
and  thoracic  portion  of  the  body,  are  particularly  numerous  on 
the  dorsal  smrface,  and  are  arranged  in  two  or  three  rows 
crossing  the  segments  from  side  to  side.  In  the  abdominal 
segments  they  are  most  abundant  on  the  margins.  The 
females  are  somewhat  smaller  and  less  spinose  than  the  males, 

*  '  Papers  and  Proceedings  of  the  Royal  Society  of  Tasmania '  for  1892, 
p.  46. 
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while  in  the  young  the  spines  and  tubercles  are  almost 
wanting,  there  being  only  a  few  scattered  hairs  on  the  body, 
as  in  P.  australia. 

Eyes  rounded  and  prominent,  much  larger  than  in  the 
Australian  species.  First  pair  of  antennse  with  peduncle  of 
three  joints  and  a  seven-jointed  flagellum,  the  last  joint 
minute.  Second  pair  of  antennse  and  first  pair  of  legs 
resembling  the  same  organs  in  P.  auatralis. 

Last  segment  of  abdomen  ending  in  a  long  narrow  telson, 
which  is  completely  coalesced  with  it  and  which  is  furnished 
with  a  few  spines  on  its  upper  surfaces  and  bears  a  small 
tuft  of  spines  and  setdB  at  its  extremity. 

All  the  legs  are  more  or  less  spinose.  Sixth  and  seventh 
pairs  of  legs  long,  reaching  as  far  as  or  beyond  the  extremity 
of  the  pleon.  Uropoda  large,  reaching  beyond  the  pleon, 
margin  spinose,  rami  unequal,  as  long  as  tiie  peduncle  and 
very  acute. 

Length  of  the  largest  male  specimen  a  little  over  \  inch. 

Colour  of  dried  specimens  light  brown  or  greyish. 

In  general  form  this  species  approximates  to  P.  australisy 
and  as  the  latter  has  been  very  fully  described  by  my 
friend  Dr.  Chilton,  I  will  make  my  description  conform  with 
his  species. 

Seen  from  above  the  front  margin  of  the  head  is  evenly 
concave,  the  rather  prominent  round  eyes  being  very  close  to 
the  front  and  separated  by  about  half  the  width  of  the  head 
from  one  another.  These  organs  are  relatively  rather  large 
and  have  from  fifty  to  seventy  lenses.  Below  the  eyes  is  a 
groove  running  back  nearly  to  the  posterior  margin  of  the 
cephalic  segment,  and  serving  to  separate  oflf  a  distinct,  nearly 
rectangular,  lateral  lobe.  The  thoracic  and  abdominal 
segments  and  their  epimera  on  the  whole  resemble  those  of 
the  Australian  species,  only  spines  replace  the  setae.  In  my 
dried  specimens  a  spinous  ridge  occurs  close  to  the  anterior 
and  posterior  margm  of  each  segment  of  the  thorax.  The 
telson  also  is  a  very  prominent  feature,  being  quite  as  long  as 
the  segment  which  bears  it.  In  PI.  XI.  fig.  1  the  telson 
appears  to  be  separated  from  the  last  abdominal  segment  by 
a  very  distinct  articulation ;  this,  however,  is  due  only  to  the 
point  of  view,  there  being  a  slight  prominence  on  each 
side  of  it,  which  hides  the  base  in  lateral  view.  In  fig.  6 
the  complete  coalescence  of  the  telson  with  the  segment 
which  bears  it  is  seen. 

The  first  pair  of  antennaB  reach  to  about  the  middle  of  the 
fourth  joint  of  the  peduncle  of  the  second  pair.  The  peduncle 
consists  of  three  joints,  of  which  the  second  and  third  are 
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subequal  and  are  longer  and  more  slender  than  the  first. 
The  flagellum  is  almost  as  long  as  the  peduncle  and  consists 
of  seven  joints,  the  last  being  very  minute. 

The  second  antennae  resemble  those  of  P.  ausiraltSj  the 
flagellum  consisting  of  about  twenty  joints  and  somewhat 
exceeding  the  peduncle  in  length. 

The  upper  and  lower  lips  and  mandibles  apipekr  to  be  very 
like  those  of  P.  australis.  Both  pairs  of  maxillsB  appear  also 
to  approximate  very  closely  to  that  species,  only  in  the  first 
pair  the  teeth  are  smooth  in  the  dried  specimens,  while  in 
the  second  pair  all  the  setss  seem  to  be  simple,  not  pectinate, 
as  those  on  the  first  lobe  are  described  by  Dr.  Chilton. 

The  maxillipeds  difier  slightly  from  those  of  the  Australian 
form.  The  epipodites,  which  act  together  as  a  cover  to  the 
other  mouth-organs,  bear  two  or  three  long  and  a  number  of 
short  spines  on  their  margins.  The  plate  on  the  basos  which 
stands  at  right  angles  to  the  surface  of  the  rest  of  the  max- 
illiped,  and  projects  beyond  the  base  of  the  ischium,  is  very 
densely  setose  along  its  inner  margin.  I  failed  in  most  of 
my  specimens  to  detect  the  three  hooked  spines  which  in 
P.  australis  serve,  as  Dr.  Chilton  considers,  to  keep  the  two 
maxillipeds  together ;  but  as  I  have  found  them  in  one,  I 
think  tney  must  occur  in  all,  only  in  the  others  they  have 
probably  been  broken  off,  all  the  parts  being  in  a  very  dry 
and  brittle  condition.  The  meros  is  long  and  slender  and 
bears  about  seven  long  set»  at  its  apex.  The  rest  of  the 
limb  is  as  in  P.  australis^  except  that  there  are  no  setse  on 
the  outer  margin  of  the  dactylos,  which  is  quite  smooth. 

The  thoracic  legs  resemble  those  of  the  Australian  species. 
Owing  to  the  conoition  of  my  specimens  I  could  not  make 
out  the  structure  of  the  pleopoda  at  all  satisfactorily. 

The  uropoda  are  very  strongly  developed  and  reach  con- 
siderably beyond  the  telson.  The  outer  ramus  is  about  as 
long  as  the  basal  portion,  the  inner  ramus  somewhat  longer. 
The  base  seems  to  have  a  deep  longitudinal  groove  on  its 
upper  surface  and  carries  a  double  row  of  spines  along  each 
edge  of  this ;  the  rami  each  bear  two  or  three  strong  spines 
on  their  upper  surface  and  one  small  seta-like  spine  near 
their  acute  apex. 

EXPLANATION  OF  PLATE  XI. 
Phreatoicua  tasmanuB, 
Fia.  1.  Adult  male^  X  6. 

F%g,  2.  Head  and  first  pair  of  antennss  as  seen  from  above,  X  26. 
Fig,  8.  AnteDna  of  second  pair,  X  15. 
Fig.  4.  Maxilliped,  X  26. 
Fig.  6.  First  thoracic  foot,  X  20. 
Fig.  6.  Telfion  and  uropod,  X  12. 
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XXXIX. — Descriptions  of  some  new  Species  ofHeterocera 
from  Central  America.    By  Herbert  Druce,  F,L.S. 

Fam.  SphingicUB. 

Calliomma,  Walk. 

OalUomma  Zurcheriy  sp.  n. 

Primaries  fawn-colour,  shaded  with  oHve-green  along  the 
costal  margin  and  outer  half  of  the  wing ;  an  olive-green  band 
crosses  the  wing  near  the  base  from  the  costal  to  the  inner 
margin,  and  a  second  band  beyond  the  cell ;  a  row  of  lunular- 
shaped  olive-green  markings  extends  across  the  wing  from 
the  middle  of  the  inner  margin  to  the  apex ;  the  anal  angle 
is  slightly  irrorated  with  black  scales ;  the  fringe  greenish 
fawn-colour :  secondaries  brownish  black,  crossed  from  near 
the  apex  to  the  anal  angle  by  a  wide  fawn-coloured  band,  the 
outer  margin  bordered  with  olive-green,  the  fringe  fawn- 
colour.  Underside  of  both  wings  reddish  brown,  irrorated 
with  black  scales,  the  outer  margins  grey,  the  basal  portion 
of  the  primaries  brownish  black.  Head,  collar,  tegulae, 
thorax,  and  abdomen  fawn-colour  shaded  with  olive-green ; 
antennsB  greyish  brown. 

Expanse  4  inches. 

Hah.  Costa  Rica,  Santa  Clara  Valley,  1200  feet  (F.  A. 
Zurcher). 

A  very  distinct  species^  quite  unlike  any  other  known 
to  me. 

Fam.  Agarifltids. 

EUTHISANOTIA,  Hubn. 

Euthisanotia  argentata^  sp.  n. 

Primaries  pale  fawn-colour,  greyish  on  the  outer  margin ; 
a  wide  silvery-white  band  extends  from  the  base  to  the 
apex,  crossed  by  a  fawn-coloured  line  at  the  end  of  the  ceH ; 
the  fringe  greyish  brown :  secondaries  yellow,  broadly 
bordered  from  the  apex  to  the  anal  angle  with  reddish  fawn- 
colour;  the  marginal  line  black,  the  fringe  white.  Head 
and  thorax  greyish  fawn-colour;  abdomen  pale  yellow; 
antennse  and  legs  grey. 

Expanse  2  inches. 

Hat).  Mexico,  Orizaba  (Mus,  Druce)  ;  Guatemala,  in  the 
city  {Rodriguez). 

\ 
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A  poor  specimen  of  this  species  from  Santa  Domingo  is  in 
the  National  Collection,  with  a  label  in  Walker's  handwriting 
^^Copusa  argentataj^  but  I  cannot  find  that  it  has  been 
described. 

Fam.  IJraniidsD. 

COBONIDU,  Westw. 

Goronidia  Becherij  sp.  n. 

Female. — Primaries  dull  blackish  brown,  crossed  from  the 
costal  to  the  inner  margin  by  a  number  of  fine  waved  black 
lines ;  a  greyish  spot  on  the  costal  margin  near  the  apex ; 
the  fringe  black :  secondaries  pale  yellow ;  a  waved  black 
line  crosses  the  wing  below  the  middle  from  the  costal  to  the 
inner  margin,  the  outer  margin  bordered  with  fine  waved 
blackish-brown  lines.  Head,  antennae,  and  thorax  blackish 
brown,  abdomen  yellowish. 

Expanse  2  inches. 

Hob.  Mexico,  near  Durango  city  {Becker). 

Fam.  ZygsnidsB. 

Subfam.  EuoHEOMiiNJs. 

COSMOSOMA,  Htibn. 

Coamosoma  Zurcherty  sp.  n. 

Male. — Similar  to  Gosmosoma  hector ^  but  with  the  apical 
black  border  slightly  wider,  the  first  segment  of  the  abdomen 
black,  and  the  two  anal  segments  black,  spotted  with  bright 
dark  blue  on  each  side;  tibia  and  tarsus  yellow  instead  of 
black. — Female  the  same  as  the  male. 

Expanse  1^  inch. 

Hab.  Costa  Eica,  Santa  Clara  Valley,  1200  feet  {Zurcher). 

This  species  is  closely  allied  to  G.  hector,  from  which  it  is 
at  once  distinguished  by  the  black  anal  segments  of  the 
abdomen. 

Gosmosoma  pudica^  sp.  n. 

Female. — Primaries  and  secondaries  hyaline,  the  veins, 
apex,  outer  and  inner  margin  of  both  wings  all  black,  the  base 
of  the  primaries  clothed  with  pale  yellow  hairs.  Head, 
antennse,  and  legs  black,  the  collar,  tegulae,  thorax,  and 
abdomen  pale  yellow  :  a  small  white  spot  on  each  side  of  the 
thorax  ;  the  anal  segment  and  the  anus  black. 

Expanse  If  inch. 

Hab.  Costa  Rica,  Santa  Clara  Valley,  1200  feet  {Zurcher). 
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Fam.  Arctiids. 

Ctcnia,  Hiibn. 

Cycnta  (?)  raspa^  sp.  n. 

Male. — Primaries  creamy  white,  the  costal  margin  shaded 
with  yellow ;  four  black  lines  cross  the  wing  from  the  costal 
to  the  inner  margin,  the  first  three  near  the  base,  the  fourth 
beyond  the  cell,  the  veins  beyond  the  fourth  line  black ;  a 
short  black  streak  at  the  end  of  the  cell ;  the  fringe  yellow : 
secondaries  uniformly  pale  yellow.  Underside  of  both  wings 
pale  yellow,  the  black  lines  on  the  primaries  the  same  as 
above.  The  head  and  thorax  yellow,  collar  and  tefful» 
white,  abdomen  yellow ;  antennae  white,  pectination  black. — 
Female  similar  to  the  male,  but  larger. 

Expanse,  ^  IJ^,  ?  21*^  inches. 

Hob.  Mexico,  leapa  in  Tabasco  {H.  H.  Smith). 

Idalus,  Walk. 
Idalus  dares ^  sp.  n. 

Primaries  and  secondaries  semihyaline  white;  primaries 
streaked  with  black  at  the  base  on  tne  costal  margin  beyond 
the  cell,  and  four  rather  long  black  streaks  edged  with  fawn- 
colour  below  the  cell,  the  fourth  on  the  inner  margin  rather 
above  the  first  three  streaks ;  two  black  spots  on  the  outer 
margin  nearest  the  apex.  Head,  thorax,  and  tegulce  yellowish 
white ;  thorax  white,  with  four  very  distinct  black  spots  near 
the  middle ;  abdomen  above  red,  the  sides,  underside,  anus, 
and  a  row  of  spots  down  the  middle  white;  legs  white, 
spotted  with  blacK. 

Expanse  If  inch. 

H(w.  Costa  Rica,  Santa  Clara  Valley,  1200  feet  {Zurcher). 

Fam.  Laparida, 

COLOCASIA,  Ochs. 

Cohcasia  rhotana^  sp.  n. 

MaU. — Primaries  grey,  crossed  about  the  middle  from  the 
costal  to  the  inner  margin  by  a  wide  broken  black  band, 
beyond  which  are  two  fine  waved  black  lines,  the  marginal 
line  black ;  the  fringe  grey  :  secondaries  dark  greyish  black, 
the  fringe  white.     Head  and  thorax  grey ;  abdomen  blackish 

frey ;   legs  white,  banded  with   black ;    antennae  brown. — 
emale  almost  identical  with  the  male. 
Expanse,  ^  H,  $  1|  inch. 
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Hob.  Mexico,  Orizaba  {Mus.  Druce) ;  Jalapa  {M.  Trujilh) ; 
Guatemala,  in  the  city  {Rodriguez)  ;  Cahabon  {Champion). 

Stilpnotia,  Westw. 

Stilpnotia  (?)  daroj  sp.  n. 

Primaries  and  secondaries  uniformly  silky  mouse-colour. 
Head  and  thorax  yellowish  brown,  the  thorax  thickly  clothed 
with  long  yellowish  hairs;  abdomen  brown,  banded  with 
yellow  ;  antennae  yellowish  brown. 

Expanse  2^  inches. 

Hob.  Mexico,  Orizaba  {Mus.  Druce). 

One  specimen. 

Fam.  DrepanulidsB. 

Trogoptera,  Herr.-Schfiff. 

Trogoptera  aaOj  sp.  n. 

Male. — Primaries  and  secondaries  orange-brown,  the  costal 
margin  of  the  primaries  and  a  faint  line  crossing  the  wing 
from  the  costal  to  the  inner  margin  pinkish  brown.  Antennse, 
head,  thorax,  and  abdomen  yellowish  brown. 

Expanse  If  inch. 

Hao.  Costa  Bica,  Rio  Susio  {Rogers). 

Trogoptera  rumina^  sp.  n. 

Male. — Primaries  and  secondaries  citron-yellow ;  primaries 
with  two  small  spots  close  to  the  base  on  the  costal  margin, 
one  close  to  the  apex,  and  a  streak  at  the  anal  angle  all 
greyish  white ;  the  anal  angle  is  shaded  with  fawn-colour : 
secondaries  crossed  below  the  middle  by  an  indistinct  broken 
white  line  of  small  spots ;  the  inner  margin  and  anal  angle 
slightly  shaded  with  pinkish  fawn-colour  ;  the  fringe  greyish 
white.  Head,  thorax,  and  abdomen  pale  pinkish  fawn- 
colour  ;  antennae  pale  brown. 

Expanse  l-j^o  iuch. 

Hab.  Panama,  Volcan  de  Chiriqui,  2000  to  3000  feet 
{Champion). 

Fam.  NotodoiLtidad. 

Phta,  Druce. 

Phya  delay  sp.  n. 

Male. — Primaries  pale  fawn-colour,  the  costal  margin  from 
the  base  almost  to  the  apex  shaded  with  reddish  brown,  with 
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two  small  black  streaks  close  to  the  apex;  a  wide  reddish 
fawn-coloured  band  extends  down  the  middle  of  the  wing 
from  the  base  to  the  outer  margin ;  the  anal  angle  shaded 
with  dark  reddish  brown;  the  frmge  pale  fawn-colour: 
secondaries  creamy  white,  slightly  darker  along  the  inner 
margin ;  a  small  brown  spot  at  the  anal  angle ;  the  fringe 
cream-colour.  Underside  of  both  winss  creamy  white,  the 
costal  margin  of  the  primaries  shaded  with  aark  brown. 
Head,  antennaB.  and  thorax  dark  reddish  brown,  the  tegute 
dark  grey ;  abaomen  fawn-colour ;  legs  reddish  brown. 

Expanse  2  inches. 

Ilab.  Mexico,  Orizaba  [Mus,  Drtice) ;  Jalapa(Jf.  TrujtUo). 

Allied  to  P.  lacimosa,  H.  Edwards,  from  which  it  is  at 
once  distinguished  by  the  central  reddish  fawn-coloured  band 
on  the  primaries. 

Phya  salonay  sp.  n. 

Male. — Primaries  pinkish  fawn-colour,  shaded  with  brown 
along  the  inner  margin  from  the  base  to  the  anal  angle ;  a 
submarginal  black  waved  line  extends  from  the  apex  along 
the  outer  margin  almost  to  the  anal  angle,  and  then  partly 
crosses  the  wing  towards  the  base;  the  outer  margin  pale 
yellowish  fawn-colour,  with  two  very  fine  marginal  black 
lines  :  secondaries  white,  the  costal  and  inner  margin  fawn- 
colour.  Antennae,  head,  and  thorax  brownish  fawn-colour ; 
abdomen  fawn-colour. 

Expanse  2  inches. 

Hob.  Mexico,  Coatepec  {Brooks). 

NOTODONTA,  Ochs. 
Notodonta  (?)  dares^  sp.  n. 

Male. — Primaries  dark  blackish  brown,  the  veins  all  darker ; 
a  narrow  black  streak  extends  from  the  base  to  the  end  of  the 
cell :  secondaries  dark  brown,  the  fringe  pale  brown.  Head, 
thorax,  and  abdomen  dark  blackish  brown,  the  collar  ana 
front  of  the  tegulae  black ;  antennas  dark  brown. 

Expanse  2  inches. 

Hob.  Mexico,  Orizaba  {Mus.  Di*uce). 

Notodonta  (?)  pythtaj  sp.  n. 

Male. — Primaries  fawn-colour,  with  a  pinkish  shade  over 
the  basal  half  of  the  wing,  a  mark  on  the  costal  margin  near 
the  base,  a  streak  from  the  base  extending  partly  across  the 
wing,  the  veins,  and  a  rather  wide  line  above  the  anal  angle 
all  reddish  brown;  the  fringe  reddish  fawn-colour :  secondaries 
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pale  greyish  brown,  the  fringe  fawn-colour.  Head,  collar, 
and  tegulee  fawn-colour,  thorax  and  abdomen  dark  browa, 
antennsB  brown. — ^Female  very  similar  to  the  male  in  marking, 
but  very  much  paler  in  colour. 

Exnanse,  i^  2^y  ?  2 J  inches. 

Hao,  Mexico,  Orizaba  {Mu8,  Druce). 

Heterocampa,  Doubl. 
Heterocampa  daona,  sp.  n. 

Primaries  greyish  brown,  shaded  with  pink  at  the  base  and 
partly  along  the  costal  margin ;  a  greyish-white  band  crosses 
the  wing  about  the  middle,  beyond  which  is  an  ill-defined 
eye-like  spot :  secondaries  white,  the  inner  and  outer  margins 
and  fringe  grey.  Head,  thorax,  and  abdomen  greyish  brown ; 
antennae  brown. 

Expanse  2  inches. 

Hai).  Mexico,  Orizaba  {Mus.  Druce). 

Heterocampa  (?)  croasceaj  sp.  n. 

Male. — Primaries  dark  brown,  palest  near  the  anal  angle, 
crossed  from  the  costal  to  the  inner  margin  beyond  the  middle 
by  several  narrow  waved  pale  greyish-brown  lines ;  the  fringe 
pale  brown :  secondaries  white,  with  a  large  dark  brown 
square-shaped  spot  at  the  anal  angle.  Head  and  thorax 
brown,  tegulse  pale  greyish  brown,  abdomen  greyish  brown. 

Expanse  If  mch. 

Hob.  Mexico,  Orizaba  {Mm,  Druce). 

Heterocampa  sagana,  sp.  n. 

Primaries  from  the  base  to  the  middle  of  the  costal  margin 
grey,  the  outer  half  of  the  wing  fawn-colour,  the  inner  margin 
and  a  large  marking  beyond  tne  cell  thickly  irrorated  with 
green  scales ;  the  fringe  brown :  secondaries  uniformly  pale 
reddish  fawn-colour.  Head,  thorax,  and  tegute  grey ;  abdo- 
men fawn-colour,  with  a  central  black  line  irom  the  base  to 
the  anus  ;  antennas  dark  brown. 

Expanse  1^  inch. 

jHoo.  Mexico,  Teapa  in  Tabasco  {H.  H.  Smith). 

Dastlophia,  Pack. 
Daaylophia  ?  danala^  sp.  n. 

Male. — ^Primaries  dark  brown,  crossed  from  the  costal  to 
the  inner  margin  by  narrow  waved  black  lines ;  a  reddish- 
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brown  spot  at  the  end  of  the  cell  and  a  waved  pale  brown 
submarginal  line  extending  from  the  apex  to  the  anal  angle ; 
a  marginal  row  of  small  black  dots,  those  nearest  the  apex 
are  the  largest;  fringe  dark  brown:  secondaries  blackish 
brown,  the  base,  inner  margin,  and  fringe  pale  yellow.  Head, 
palpi,  antennse,  and  thorax  dark  brown ;  abdomen  brown 
above,  yellowish  on  the  underside;  legs  yellow. — Female 
very  similar  to  the  male,  but  larger  and  with  the  base  of  the 
secondaries  much  darker. 

Expanse,  ^  2^^,  ?  2i^  inches. 

Hob.  Costa  Rica,  Volcan  de  Irazu,  6000  to  7000  feet 
(Rogers) ;  Panama,  Volcan  de  Ghiriqui,  2000  to  3000  feet 
{Cluxmpion). 

This  species  is  allied  to  D.  lignicolorj  Moschler. 

Drymonia,  Hiibn. 

Drtffnonia  procas^  sp.  n. 

Jfofe.— Primaries  pale  fawn-colour ;  a  wide  pinkish-white 
band  extends  down  the  middle  of  the  wing  from  the  base  to 
the  costal  margin ;  a  silvery- white  curved  une  extending  from 
the  base  almost  to  the  anal  angle ;  the  outer  margin  broadly 
bordered  with  pinkish  white:  secondaries  white.  Head, 
antennse,  and  thorax  fawn-colour ;  abdomen  greyish  white. 

Expanse  2  inches. 

Hah.  Brazil,  Cabo  {Forbes). 

Habpyia,  Ochs. 
Harpyia  dandon^  sp.  n. 

Male. — Primaries  and  secondaries  white ;  primaries  blotched 
with  black  along  the  costal  margin^  at  the  apex,  and  on  the 
inner  margin ;  tne  fringe  alternately  black  and  white.  Head 
and  collar  yellow ;  antennse  and  front  of  thorax  black ; 
thorax,  side  and  underside  of  the  abdomen,  and  anus  white, 
the  upperside  of  the  abdomen  black. 

Expanse  1}  inch. 

Hob.  Mexico,  Jalapa  (M.  Trujilh). 

Hatima,  Walk. 

Hatima  deba^  sp*  n. 

Primaries  fawn-colour,  shaded  with  reddish  brown  at  the 
base  and  along  the  inner  margin  almost  to  the  anal  angle  : 
secondaries  pale  brown;  the  fringe  of  both   wings  fawn- 
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colour.    Head  and  thorax  greyish  brown  ;  antenna  and  legs 
brown ;  abdomen  pale  yellowish  brown. 

Expanse  1^  incn. 

HcU).  Mexico,  Jalapa  {M.  Trujillo). 

Ntstalea. 
NystaUa  sabella^  sp.  n. 

Primaries  silvery  grey,  clouded  with  yellowish  brown  at 
the  base  and  along  the  inner  mar^n ;  an  indistinct  brown 
line  crosses  the  wing  beyond'  the  middle  from  the  costal  to 
the  inner  margin,  beyond  which  are  two  rows  of  small  black 
dots  ;  the  fringe  yellowish  brown :  secondaries  greyish  brown, 
palest  at  the  base.  Head,  antennae,  and  thorax  pale  brown ; 
abdomen  darker  brown ;  legs  yellowish  brown. 

Expanse  2j^  inches. 

Hob.  Mexico,  Orizaba  {Mm.  Druce). 

Subf  am.  Apamzdbs. 

Cel^ina,  Steph. 
Celcena  daitSj  sp.  n. 

Primaries  greyish  black,  with  a  spot  close  to  the  base,  two 
beyond  the  cell,  and  a  marginal  row  of  spots  extending  from 
ihe  apex  to  the  anal  angle  all  reddish  brown  ^  the  fringe 
alternately  black  and  white  :  secondaries  brownish  hyaline, 
the  veins  and  outer  margin  darker  brown.  Head,  thorax, 
and  abdomen  dark  greyish  black,  thickly  irrorated  with 
reddish-brown  hairs. 

Expanse  1  inch. 

H<w.  Mexico,  Jalapa  {M.  Tn^'iUo). 

Htdb(ecia,  Guen. 
Hydroecia  pyrrhay  sp.  n. 

Primaries  dark  reddish  brown,  irrorated  with  paler  brown 
and  greyish  scales ;  a  fine  silvery-white  streak  at  the  end  of 
the  cell ;  the  costal,  outer,  and  inner  margins  narrowly  edged 
with  greyish  white :  secondaries  pale  brown,  the  veins  and 
outer  mar^  darker;  fringe  pale  brown.  Head,  antennaa, 
thorax,  and  abdomen  dark  brown. 

Expanse  1\  inch. 

Hob.  Guatemala,  near  the  city  {Rodriguez). 
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Panamebia,  Htlbn. 
Panameria  rhea^  sp.  n. 

Primaries  dark  brown,  with  a  narrow  submarginal  grey 
line  extending  from  the  apex  to  the  anal  angle ;  the  fringe 
dark  brown :  secondaries  black,  crossed  about  the  middle  from 
the  costal  margin  almost  to  the  inner  margin  with  a  wide 
orange-yellow  band;  the  fringe  yellowish  brown.  Head^ 
thorax,  and  abdomen  black. 

Expanse  1  inch. 

H(w.  Mexico,  near  Darango  city  (Bedcer), 

Mamestra. 
Mamestra  rkadatay  sp.  n. 

Primaries  very  dark  brown ;  a  small  spot  in  the  cell  and 
one  at  the  end  of  the  cell  black ;  two  fine  waved  black  lines 
cross  the  wing  from  the  costal  to  the  inner  margin,  the  first 
near  the  base,  the  second  beyond  the  middle ;  a  rather  large 
reddish-brown  spot  close  to  the  anal  angle ;  the  fringe  dark 
brown:  secondaries  brown,  whitish  hyaline  near  the  base. 
Head,  thorax,  and  abdomen  dark  brown ;  antennae  and  palpi 
brown. 

Expanse  2  inches. 

Hao,  Mexico,  Orizaba  {Mus,  Dnice). 

Fam*  Noctnidsd* 

Agbotis. 

Agrotia  daunus,  sp.  n. 

Primaries  greenish  stone-colour ;  three  small  black  dots  on 
the  costal  margin  and  a  larger  one  close  to  the  apex;  a 
narrow  dark  brown  line,  edged  with  black  on  the  inner  side, 
crosses  the  wing  beyond  the  middle  from  the  costal  to  the 
inner  margin  just  above  the  anal  angle,  a  second  narrow 
brown  line  crosses  the  wing  nearer  the  base;  the  wing  is 
clouded  with  dark  brown  on  the  inner  margin ;  a  marginal 
row  of  small  black  dots  extends  from  the  apex  to  the  anal  angle  j 
the  fringe  alternately  black  and  stone-colour:  secondaries 
pearly  white,  the  marginal  line  black;  the  inner  margin 
and  the  fringe  stone-colour.  Head  and  collar  brown; 
thorax  stone-colour ;  abdomen  brown ;   the  anus  pale  brown. 

Expanse  2^  inches. 

Hab.  Mexico,  Orizaba  {Mus.  Druce). 

Very  distinct,  but  allied  to  A.  semiaohnsy  Walker. 
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Antachara,  Butl. 
Antachara  (?)  superba^  sp.  n. 

Male. — Primaries  pale  pea-green,  the  costal  margin  with 
three  small  V-shaped  dark  brown  spots,  the  largest  about  the 
middle ;  from  the  middle  of  the  cell  a  wide  reddish-brown 
marking  extends  to  the  outer  margin  and  the  apex ;  a  silvery- 
white  line  partly  crosses  the  wing  about  the  middle;  the 
fringe  reddish  brown  :  secondaries  pearly  white,  the  marginal 
line  and  fringe  pale  brown,  the  inner  margin  clothed  with 
fawn-coloured  hairs.  Head,  collar,  and  tegul»  pale  pea- 
green  ;  thorax,  abdomen,  and  legs  fawn-colour ;  antennaB  and 
palpi  dark  brown. — Female  very  similar  to  the  male,  but  not 
quite  so  distinctly  marked. 

Expanse,  ^  2^y  ?  2^^  inches. 

Hab.  Costa  Rica,  Santa  Clara  Valley,  1200  feet  {F.  A. 
Zurcher) ;  Ecuador,  Sarayacu  (Buckley). 

Two  males  from  Ecuador  and  a  female  from  Costa  Rica 
are  all  I  have  seen  of  this  very  distinct  species. 

Subfam.  Acontiihtm. 
AOONTIA,  Ochs. 

Acontia  dela^  sp.  n. 

Primaries  bright  orange-yellow,  crossed  from  the  costal  to 
the  inner  margin  with  five  narrow  zigzaff  black  lines ;  a  pale 
yellow  spot  edged  with  black  in  the  cell ;  the  fringe  alter- 
nately black  and  yellow :  secondaries  black,  the  fringe  yellow 
and  black.  Underside  of  both  wings  blackish  brown.  Head 
and  thorax  dark  yellow ;  abdomen,  antennffi,  and  legs  blackish 
brown. 

Expanse  1^  inch. 

Hob.  Mexico,  near  Durango  city  {Becker). 

Dacira,  Walk. 
Dacira  roma^  sp.  n. 

Primaries  white,  the  base  broadly  black ;  a  dentated  black 
band  crosses  from  the  costal  margin  to  the  anal  angle ;  the 
outer  margin  greyish:  secondaries  hyaline  white.  Head 
white ;  thorax  reddish  brown ;  abdomen  greyish  brown,  the 
base  white ;  antennae  black. 

Expanse  1  inch. 

Hob.  Mexico,  Jalapa  (M.  Trujillo) ;  Guatemala,  in  the 
city  {Bodriffmz). 

Ann.  dk  Mag.  N.  Hist.  Ser.  6.  Vol  xiii.  24 
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Plusia,  Ochs. 
Plvsia  roxana^  sp.  n. 

Primaries  pale  greyish  brown;  a  pale  greyish  streak 
extends  from  the  base  of  the  wing  nearest  the  inner  margin, 
below  which  is  a  reddish-brown  spot ;  a  greyish- white  line 
crosses  the  wing  from  the  apex  to  the  inner  margin ;  on  the 
outer  side  of  the  line  is  a  large  triangnlar-shaped  reddish- 
brown  marking,  the  point  of  which  just  crosses  the  white 
line ;  the  fringe  pale  brown  :  secondaries  pale  greyish  brown, 
darkest  rouna  the  outer  margin;  the  frin^  pale  brown. 
Head,  thorax,  abdomen^  and  legs  pale  greyish  brown ;  an- 
tennse  dark  brown. 

Expanse  Ij^  inch. 

Hob.  Mexico,  Jalapa  (M.  Trtyillo). 

Trisulodes,  Butler. 
Trisulodes  patay  sp.  n. 

Primaries  greyish  brown,  crossed  from  the  costal  to  the 
inner  margin  by  several  waved  black  lines;  a  round  grey 
spot  in  the  cell,  beyond  which  is  a  pale  grey  band,  widest 
near  the  costal  margin ;  a  wide  black  streak  near  the  anal 
angle;  the  fringe  alternately  black  and  grey:  secondaries 
pale  yellow,  broadly  bordered  with  dark  blackish  brown  from 
the  apex  to  the  anal  angle.  Head  and  thorax  dark  grey ; 
abdomen  black. 

Expanse  2  inches. 

Ilao.  Guatemala,  in  the  city  {Rodriguez). 

Fam.  OphinsidsB. 

Ophiodes,  Guen. 

Ophiodes  daona^  sp.  n. 

Primaries  pale  yellowish  fawn-colour,  slightly  irrorated 
with  minute  black  specks ;  the  fringe  yellow :  secondaries 
blackish  grey,  the  fringe  yellow.  Head,  thorax,  and  abdo- 
men  the  same  colour  as  the  primaries ;  ant«nn»  aark  brown. 

Expanse  2^  inches. 

H(U>.  Mexico,  Orizaba  {Mua.  Druce). 

Ophiodes  raphiay  sp.  n. 

Primaries  pale  greyish  mouse-colour;  a  spot  at  the  end  of 
the  cell  and  a  row  of  small  spots  beyond  crossing  the  wing 
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from  the  costal  to  the  inner  margin  dark  brown ;  three  black 
spots  close  to  the  apex,  the  marginal  line  with  black  points : 
secondaries  pale  mouse -colour,  almost  white  at  the  base;  the 
fringe  pale  yellowish  brown.  Head,  thorax,  and  abdomen 
greyish  mouse-colour. 

Expanse  2  inches. 

Hob.  Mexico,  Orizaba  (Mus,  Druce). 

Herminodes,  Guen, 
Herminodes  sabataj  sp.  n. 

Primaries  very  pale  fawn-colour;  a  small  spot  at  the  base, 
a  dot  in  the  cell,  and  a  large  comma-shaped  marking  at  the 
end  of  the  cell  all  reddish  brown ;  a  star-shaped  brown  spot 
near  the  base  on  the  inner  margin:  secondaries  blackish 
brown;  the  fringe  of  both  wings  pale  fawn-colour.  Head 
and  thorax  fawn-colour ;  abdomen  and  antenna  brown. 

Expanse  2J  inches. 

Hcu?.  Mexico,  Orizaba  {Mus.  Druoe). 


XL. — On  Two  new  Chinese  Rodents. 
By  Oldpield  Thomas. 

In  working  out  some  mammal-skins  recently  presented  to  the 
British  Museum  by  Mr.  F.  W.  Styan  the  two  following 
new  forms  prove  to  need  description. 

The  first,  a  squirrel,  is  really  Mr.  Styan's  own  discovery, 
as  he  had  long  recognized  it  as  distinct  from  the  ordinary 
Chinese  species  8.  castaneoventrisy  Gray,  and  had  sent  speci- 
mens of  it  to  the  Museum  as  long  ago  as  1886.  Witnout 
better  material  I  have  not  until  now  thought  myself  justified 
in  describing  it  as  new ;  but  the  specimens  lately  received 

f)rove  the  constancy  of  its  characters  so  fully  that  I  have  no 
onger  any  hesitation  in  distinguishing  it. 

Sciurus  Styani,  sp.  n. 

Allied  to,  and  in  the  upper  view  scarcely  distinguishable 
from,  8.  castaneoventrisj  Uray,  but  with  the  coloured  surface 
of  the  belly  a  peculiar  reddish  cream-colour  ("  pinkish  buflf " 
of  Eidgway)  instead  of  the  rich  rufous  ("  orange-rufous  ")  of 
the  older  known  form.  This  difference  is  extremely  striking, 
and,  as  shown  by  the  dates  of  the  specimens  before  me,  is  not 
due  to  seasonal  variation.  Limbs  and  tail  coloured  as  in  the 
allied  form. 

24* 
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Skull  slightly  smaller  than  that  of  8.  castaneoventris^  but 
not  differing  materially  in  shape. 

Dimensions  of  the  type  (B.  M.  86.  10.  28.  5),  an  adult 
female,  in  skin  *  : — 

Head  and  body  (c.)  219  millim.,  hind  foot  47. 

Skull :  basal  length  42*5 ;  greatest  breadth  28*5 ;  nasals, 
length  14*7,  interorbital  breadth  15*1 ;  palate,  length  24-5 ; 
diastema  11*1;  length  of  upper  tooth-series  (Pii  to  5ii)  9*0. 

Hab.  Kiang-su  province,  extending  south  to  Hang-chow. 

Type  from  "  between  Shanghai  and  Hang-chow,"  probably 
Kahing,  where  some  of  the  other  specimens  were  collected. 
One  individual  also  comes  from  the  Lushan  Hills,  Kiu-Kiang. 

Mr.  Styan  tells  me  that  this  species  is  very  common  in  the 
flat  mulberry  districts  of  Southern  Kiang-su,  and  does  not 
overlap  8.  castaneoventris^  which  is  only  found  south  of  the 
Hang-chow  Gulf,  in  Che-Kiang  and  Fokien,  and  only  occurs 
in  the  hills  and  not  in  the  plains. 

The  two  species  differ  therefore  both  in  their  habits  and 
distribution.  Nor  has  Mr.  Styan  ever  seen  any  specimens 
that  appeared  to  be  intermediate  between  them. 

The  second  species  is  a  member  of  the  genus  Lej^us. 

In  December  1866  Mr.  Robert  Swinhoe  obtained  m  Chef  oo, 
N.  China,  two  skins  of  a  hare  which  he  at  first  supposed  to 
be  new,  but  afterwards,  apparently  misled  by  a  wrongly 
labelled  specimen  in  the  Pekin  Museum,  referred  to  and  fully 
described  as  Lepus  tolai^j  by  which  name  it  has  become 
known  to  Chinese  sportsmen.  A  comparison  with  undoubted 
specimens  of  L.  tolaiy  however,  shows  that  this  Chefoo  hare 
is  really  a  quite  different  species,  which  therefore  still  requires 
a  name ;  and  I  would  propose  for  it,  as  only  just  to  its  dis- 
coverer, that  of  Ly>us  Swinhoeu 

Taking  as  the  type  Swinhoe's  Chefoo  specimen,  B.  M.  70. 
7.  18.  16, 1  may  brieflv  say  that  externally  it  is  at  once  dis- 
tinguished from  L.  total  by  its  far  deeper  and  richer  colora- 
tion, which  is,  both  on  back  and  sides,  a  handsome  cinnamon 
or  clay-colour  (Ridgway),  while  L,  tolai  is  approximately 
"  cream-buff."  The  tail  is  also  markedly  longer,  but  agrees 
in  colour,  very  black  along  the  top,  white  on  the  sides  and 
below.  For  further  external  details  Mr.  Swinhoe's  descrip- 
tion (p.  449)  may  be  referred  to. 

The  skull  of  L.  8winhoei  is  wholly  different  from  that  of 

*  Of  a  spirit-specimen  (  $ ) : — Head  and  body  197  millim. ;  tail  without 
hairs  162 ;  hind  foot  48-7  j  ear  19. 
t  P.  Z.  S.  1870,  pp.  431,  449,  and  639. 
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L.  tolaiy  having  nothing  of  the  peculiarly  flat  elongated 
muzzle  and  narrow  pointed  nasals  of  that  species^  and  need 
not  be  further  compared  with  it.  It  is  characterized  by  a 
short,  broad,  and  heavy  muzzle,  an  arched  and  vaulted  nasal 
region,  and  a  rather  narrow  interorbital  space  (see  measure- 
ments below).  In  some  ways  its  nearest  counterpart  is  that 
of  my  Lepus  coreanus  ♦ ;  but  that  has  less  arched|  shorter  and 
(anteriorly)  broader  nasals,  and  a  much  broader  interorbital 
space. 

Measurements  of  the  type,  an  adult  skin : — 

Head  and  body  (c.)  500  millim. ;  tail  without  tuft  76 ;  ears 
(contracted)  83;  hind  feet  110. 

Skull :  tip  of  nasals  to  lambda  (back  of  parietal  suture)  83 ; 
greatest  breadth  40;  nasals,  length  in  middle  line  32'6, 
greatest  length  39*6  ;  breadth  anteriorly  14,  posteriorly  19*5; 
interorbital  breadth  17*7 ;  intertemporal  breadth  13*4 ;  distance 
from  postorbital  notch  to  tip  of  nasals  55 ;  height  of  nasal 
region,  from  palatal  bridge  to  nasion,  24 ;  diastema  25*3 ; 
length  of  palatine  foramina  23*5,  combined  breadth  of  ditto 
11 ;  least  breadth  of  palatal  bridge  6'2 :  breadth  of  posterior 
nares  opposite  SJ  9*5 :  lower  jaw,  back  of  condylar  process 
to  front  of  bone  between  incisors  66*6 ;  lower  diastema  18*7. 

Hob.  Chefoo,  N.  China.    Coll.  R.  Swinhoe,  Dec.  1866. 

From  L.  manchuricusj  Eadde,  as  from  L.  sinensis  and 
L.  coreanusy  this  species  is  readily  distinguishable  by  its  long 
black  and  white  tail,  while  its  differential  characters  from 
L.  tolai  have  been  sufficiently  noted  above. 


XLI. — Preliminary  Description  of  a  new  Goat  of  the  Genus 
Hemitragus,  from  South-eastern  Arabia.  By  Oldfield 
Thomas. 

Hemitraffus  Jayakari,  sp.  n. 

Much  smaller  than  H.jemlaicus  or  hylocrius.  Fur  harsh  and 
shaggy,  much  elongated  on  the  nape  and  withers,  and  also 
lengthened  below  the  angle  of  the  lower  jaw  and  on  the  upper 
arms  and  thighs,  the  hairs  on  these  two  latter  places  hanging 
down  so  as  to  form  a  sort  of  ruff  round  the  arms  and  legs. 
Hairs  of  upper  surface  from  nose  to  tail  directed  backwards, 
not  reversed  forwards  on  nape  as  in  the  Thar. 

General  colour  of  body  a  pale  sandy  or  brownish  white, 

♦  Lepus  sinensis  coreanus,  Thos.  Ann.  &  Mag.  Nat.  Hist.  (6)  ix,  p.  146 
(1892). 
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the  lengthened  hairs  of  the  mane  broadly  tipped  with  black ; 
upper  surface  of  muzzle^  sides  of  chin,  and  tail  deep  black, 
blackish  markings  also  present  on  cheeks,  back  of  ears,  and 
on  metacarpo-  (and  tarso-)  phalangeal  loints.  Elsewhere 
the  limbs  are  pale-colonred,  while  the  belly  is  nearly  white. 
Chest  with  a  naked  glandular  patch.  Enees  naked  and 
callous.  No  interdigital  glands.  Mammas  2  *,  as  in  Chpra 
and  in  Hemttragus  hylocrtus. 

Skull  showing  a  closer  relationship  to  that  of  H.  jemlaicua 
than  to  that  of  H.  hj/locrinsy  but  readily  distinguished  from  it 
by  its  much  smaller  size,  narrower  and  more  convex  forehead, 
broader  and  shorter  nasals,  which  are  expanded  posteriorly  so 
as  to  nearly  fill  up  the  prefrontal  vacuities,  and  by  the 
different  direction  of  the  parietal  plane,  which  slants  upwards 
at  an  angle  of  46°  instead  of  being  nearly  vertical. 

Horns  approximately  of  the  same  form  and  direction  as 
those  of  H.  jemla%cu8y  but  rather  longer  in  proportion,  far 
slenderer  (their  basal  circumference  only  137  millim.,  as 
against  230  millim.,  both  old  males),  and  their  surface^  espe- 
cially along  the  anterior  angular  ridge,  smoother  and  less 
nodulose. 

Dimensions  of  the  type  (B.  M.  94.  3.  9.  11),  an  old  male, 
measured  in  skin : — 

Snout  to  root  of  tail  (approximate)  1100  millim..  tail  about 
26  or  30;  hind  foot,  from  heel  to  base  of  hoot,  191 ;  ear 
from  notch  (measured  when  moistened)  100,  its  breadth  53. 

Skull:  gnathion  to  occiput  218;  greatest  breadth  109; 
nasals,  length  61,  greatest  breadth  27 ;  gnathion  to  orbit  133 ; 
forehead,  breadth  outside  bases  of  horns  61 ;  palate-length  113 ; 
length  of  upper  molar  series  69. 

Horn :  length  round  curve  295 ;  greatest  basal  diameter 
69,  least  ditto  29. 

Bob.  Jebel  Tawf,  S.E.  Arabia. 

Two  adult  male  specimens  of  this  striking  novelty  were 
collected  by  Dr.  A.  S.  G.  Jayakar  on  Nov.  7,  1892,  and 
have  been  presented  by  him  with  a  set  of  other  mammals  to 
the  British  Museum. 

*  At  least  in  the  male. 

t  I  cannot  find  this  mountain  in  any  map  available  to  me ;  but  it  is 
probably  one  of  the  constituent  parts  of  the  Jebel  Akhdar  range,  just 
behind  Muscat,  which  attains  an  altitude  of  nearly  10,000  feet. 
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XLII.— On  the  Palawan  Representative  of  ^\xp9i9,  ferruginea. 
By  Oldfield  Thomas. 

The  British  Museum  has  received  from  Mr.  A.  Everett  some 
Tupaia  skins  from  Palawan,  and  these,  although  apparently 
reterable  to  the  species  T,  ferruginea,  BafF.,  are  sufficiently 
different  from  T.  ferruginea  typica  to  demand  subspedfic  sepa- 
ration. The  Bomean  representative  of  T.  ferruginea  has 
already  ♦  been  found  to  be  distinct  from  the  typical  Sumatran 
one;  but,  curiously  enough,  that  from  Palawan,  an  island 
very  closely  connected  faunistically  with  Borneo,  does  not 
show  any  special  approximation  to  the  peculiar  long-footed 
form  there  tound. 

Tupaia  ferrvginea  pcJxiwanenBi^  subsp.  n. 

Similar  in  size,  proportions,  and  general  characters  to  the 
typical  variety,  not  long-footed  as  in  subsp.  longipea.  General 
colour  above  darker  brown  (bistre,  Bidgway).  Ears,  fingers, 
and  toes  blackish.  Tail  bushy,  the  terminal  halves  of  the 
hairs  deep  shining  black,  which  makes  the  tail  when  viewed 
from  above  appear  wholly  of  this  colour ;  their  basal  halves, 
most  visible  from  below,  annulated  with  black  and  orange. 
Under  surface  yellowish  olive  (approximately  "  tawny  olive  " 
of  Ridgway),  brighter  and  clearer  on  the  chest. 

Skull  very  similar  to  that  of  Raffles's  type  specimen  of 
ferruginea,  but  the  muzzle  is  somewhat  narrower,  the  orbits 
smaller,  and  the  frontal  profile  more  flattened. 

Dimensions  of  the  type,  an  adult  skin,  ^  (B.  M.  94.  2. 
1.  3)  :— 

Head  and  body  208  millim.,  tail  177,  hind  foot  43*2. 

Skull :  basal  length  47 ;  greatest  breadth  26*6 ;  nasals, 
length  16'6,  interorbital  breadth  15,  intertemporal  breadth  16 ; 
palate,  length  28-7,  breadth  outside  ^  16-3,  inside  5:i  8-4; 
front  of  hi  to  back  of  5L?  28. 

Bab.  Palawan.     Coll.  A.  Everett. 

In  a  j^oung  specimen,  apparently  of  the  same  subspecies, 
collected  in  Palawan  by  Mr.  E.  L.  Moseley  during  the  Steere 
expedition  to  the  Philippines  (B.  M.  91.  11.  28.  1),  the  tail, 
so  characteristically  black  in  the  adults,  is  finely  frecklea 
with  orange  above  as  well  as  below.  There  is  also  a  very 
faint  and  inconspicuous  amount  of  the  same  freckling  in  an 
adult  female  example. 

*  T,  ferruginea  hngipes,  Thos.  Ann.  &  Mag.  Nat.  Hist  (6)  xi.  p.  343 
(1808). 
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BIBLIOGRAPHICAL  NOTICE. 

Foramirdfera  from  the  Deep^ea  Soundings  obtained  in  1874-1876 
by  H.M,8,  '  Gazelle,^  Described  by  Dr.  Joseph  Gboegb  Eggbb, 
&c.  4to.  266  pages,  with  a  Chart  and  21  full  pages  of  figures 
in  the  textl  Munich,  1893.  [^Foraminiferen  aus  Meeresgrund- 
prohen,  u.  8,  w,  Abhandl.  k.  bayer.  Akad.  Wiss,  II.  Classe,  xviii. 
Band,  II.  Abth.  pp.  195-458.] 

In  this  Memoir  about  160  "  Stations  "  whence  the  specimens  were 
procured  are  enumerated,  with  particulars  of  their  localities,  nature 
of  mineral  materials,  and  relative  proportion  of  minute  organisms, 
especially  the  Foraminifera,  pp.  6-23  (198-215).  The  line  of 
occurrence  of  these  places,  the  dates  when  obtained  by  the  *  Gazelle,* 
and  their  depths  are  traceable  on  the  block-map  at  page  5  (197), — 
from  off  Spain,  down  the  Atlantic,  round  the  Cape  of  Good  Hope, 
across  the  Indian  Ocean  to  South-west  Australia,  and  then  north- 
wards to  and  through  the  Eastern  Archipelago,  down  to  New  Zealand, 
thence  away  across  the  Pacific  towards  Cape  Horn,  then  off  to  the 
South-east  coast  of  South  America,  and  lastly  in  the  Mid-Atlantic, 
3°  26'-7  8.  lat.,  25°  59'-2  W.  long.  (Paris),  not  far,  W.  by  S.,  from 
Station  "  25." 

Of  the  Foraminifera  treated  of  at  pages  6-248  (198-440)  there 
are  493  species,  of  which  only  44  are  new,  besides  some  new 
varieties.  A  Table  of  these  Foraminifera,  showing  their  localities 
and  depths,  is  given  at  pages  249-261  (441-453) ;  and  their  1271 
figures,  printed  by  the  Meisenbach-Eiffarth  photo-chemical  zinc 
process,  occupy  21  fuU  pages  in  the  text. 

Although  very  closely  crowded  in  these  plates,  rough  in  appear- 
ance and  not  so  artistically  neat  and  finished  as  in  many  modem 
•illustrations  of  Foraminifera,  yet  the  figures  give  very  truthfully  the 
characteristic  features  of  these  Microzoa;  and,  indeed,  the  closely 
packed  condition  gives  the  observer  the  advantage  of  a  coup  d^ceih—- 
recognizing  at  a  glance  the  natural  features  of  specific  or  generic 
groups — such  as  of  Biheulina  and  Spirohculina  in  plate  1,  54  figs., 
p.  26  (218);  MilioUna,  pi.  2,  86  figs.,  p.  35  (227)  ;  Tewtularia  &c., 
pis.  6  and  7,  52  and  56  figs.,  pp.  76  and  85  (268  and  277);  Bulir- 
mina,  BoUvina,  and  Virgulinay  pi.  8,  112  figs.,  p.  90  (282) ;  Pohf^ 
morphina,  Uvigerina^  and  SipTiOTiogenerina,  65  figs.,  p.  114  (306) ; 
Lagena  &c.,  pi.  10,  101  figs.,  p.  128  (320) ;  Nodosaria  &c.,  pi.  11, 
62  figs.,  p.  146  (338) ;  Gristellaria  &c.,  pi.  12,  42  figs.,  p.  157 
(349) ;  Ghhigerina  &c.,  pi.  13,  83  figs.,  p.  164  (356) ;  Anomalina 
&c.,  pi.  14,  42  figs.,  p.  185  (377);  Discorhina  and  PaUllina,  pi.  15, 
79  figs.,  p.  192  (384)  ;  Truncatulina,  pi.  16,  64  figs.,  p.  206  (398); 
Pulvinulina,  pi.  17,  45  figs.,  p.  214  (406).  The  specimens  have 
been  figured  on  an  approximately  proportional  scale,  and  their 
actual  dimensions  are  given  with  the  descriptions  in  the  text.  An 
important  drawback  to  the  value  of  the  illustrations  is  their  small 
and  cramped  "numbers  of  reference,  always  inconspicuous  and  some- 
times difficult  to  decipher. 
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In  the  desoriptions,  as  in  the  lUnstrations,  economy  of  space  has 
been  very  closely  stndied.  All  details  of  nomenclature  that  could 
at  all  be  spared  have  been  omitted,  and  only  clues,  as  it  were,  are 
given  to  synonymy  and  the  origin  of  names.  H.  B.  Brady's  '  Chal- 
lenger '  Eeport,  1884,  is  referred  to  throughout,  with  all  the  species 
except  those  that  are  new  and  some  few  others  ;  the  nomenclature 
being  given  very  curtly  and  left  to  be  worked  out  from  the  '  Chal- 
lenger '  Report,  for  by  far  the  most  part,  and  from  the  works  of 
d'Orbigny,  Reuss,  Giimbel,  Schwager,  Silvestri,  Moebius,  Schlum- 
berger,  and  a  tbw  other  authors  of  species  or  genera  occurring  here 
and  there  in  the  Memoir,  with  bare  reference  only  to  monograph  or 
memoir.  Rhizopodists,  however,  have  to  be  thankful  to  the  Bavarian 
Academy  for  having  printed  and  published  this  important  mono- 
graph, though  limiting  the  Author  to  so  imperfect  a  method  of 
nomenclature. 

Dr.  Egger  especially  acknowledges  the  kind  help  and  counsel  he 
has  received  from  Dr.  C.  W.  von  Giimbel,  of  Munich,  in  the  further- 
ance of  his  work  *. 

The  distribution  of  Foraminifera,  as  indicated  by  the  results  of 
Dr.  H.  B.  Brady's  study  of  those  brought  home  by  the  *  Challenger,' 
is  throughout  referred  to  in  addition  to  Dr.  Egger's  determination 
of  those  obtained  by  the  *  Gazelle ; '  and  the  long  Table  of  the 
distribution  of  the  species  at  pp.  249-261  (441-453),  and  particu- 
larly the  notes  on  the  eight  zones  of  depth,  at  pp.  262-265  (454- 
457),  supply  important  additions  to  our  knowledge  of  the  hydro- 
graphical  and  bathymetrical  range  of  the  Foraminifera.  The  long 
Table  referred  to  gives  the  relative  abundance  or  scarcity  of  the 
several  species  at  a  glance,  owing  to  the  relative  abundance  or 
sparseness  of  the  figures  in  the  columns  carrying  the  numbers  of  the 
Stations.  The  eight  zones,  each  taking  100  metres  of  depth, 
preaching  to  6000  metres,  with  the  several  stations  where  they  were 
met  with  successively  enumerated,  give  the  proportionate  occur- 
rence of  individual  Diatoms,  Radiolarians,  Ostracods,  and  Foramini- 
fera for  the  Stations,  and  the  numerical  value  of  the  species  of  the 
last  for  the  zones  of  depth.  Thus  in  the  fifth  zone  (from  2000  to 
2999  metres)  there  were  16  species  of  Glohigerina,  11  Pulvinulina^ 
9  TruncatMlinai  6  Lagena^  5  Bolivinay  4  Discorhina^  and  some  others. 
In  the  6th  zone  (3000  to  3999  metres),  with  a  very  great  abun- 
dance of  individuals,  the  number  of  species  was  relatively  small — 
18  Olohifferina,  13  Lagena,  11  Pulvinulina^  9  Tfuncatulina,  5  MiHo- 
lina^  4  Biloculina^  with  Discorhtna,  Virgulina,  Bolivina,  &c.  In 
the  7th  zone  (4000  to  4999  metres)  there  were  only  11  species  of 
Globigerinay  9  Pulvinulinay  3  Rotalina  {Rotalia\  with  Lagena  and 
TlrguUna,  In  the  deepest  (8th)  zone  (from  5000  to  6000  metres) 
the  species  were  represented  by  16  of  Glohigerina  and  9  of  Pulvinu- 
Una. 

•  The  mineral  and  geological  conditions  of  the  Ocean-bed,  as  shown 
by  the  Soundings  obtained  by  the  'Gazelle,'  are  fully  treated  of  by 
IJr.  von  Giimbel,  &c.,  &c.,  in  the  Second  Part  (Physics "and  Chemistry, 
1888)  of  the  <' Forschungsreise  S.M.S.  'Gazelle.'"  5  vols.,  4to,  Berlin, 
1888-90. 
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Br.  Egger^s  views  of  the  spedfic  relationship  of  the  Foraminifera 
are  liberal.  Following  Brady  for  the  most  part,  he  fiolly  reoognixes 
that  ^^  varieties  "  are  here  little  more  than  individual  modifications 
of  the  "species,"  and  that  these,  not  widely  separate  one  from 
another,  o^n  coalesce,  leaving  non-essential  features  as  sufficient 
characteristics  for  convenience  of  grouping  and  registration.  With 
all  their  capability  of  adapting  themselves  to  varying  conditions,  and 
their  consequent  extreme  plasticity  of  form,  they  yet  possess  a  well- 
recognized  fixity  of  type.  Dr.  Egger's  abundant  figures  of  individuals 
grouped  by  certain  alliances  of  form  and  structure  offer  strong 
confirmation  of  this,  and  will  be  of  great  use  both  to  the  Student 
who  wishes  to  become  acquainted  with  this  Protozoan  series  and  to 
the  more  advanced  Biologist  who  might  wish  to  have  at  hand  some 
comprehensive  illustrations  of  typical  Foraminifera. 

Tins  memoir  is  a  very  valuable  addition  to  foregoing  monographic 
descriptions  of  these  interesting  and  cosmopolitan  Protozoa.  We 
are  sure  that  the  Author's  having  chosen  to  work  on  the  lines  of 
Brady's  *  Challenger '  Report  will  be  of  advantage  in  securing  some 
uniformity  in  the  treatment  of  the  "  genera  "  and  "  species  "  among 
the  many  would-be  rhizopodists  of  to-day,  who  are  bewildered  with 
the  almost  endless  varietal  forms  of  the  creatures  themselves  and 
with  the  complicated  synonymy  with  which  they  have  been  over- 
loaded. 


MISCELLANEOUS. 

On  {he  Dates  of  Sowerhfs  ^  Genera  of  Recent  and  Fossil  Shells,^ 

To  the  Editors  of  ihe  ^Annals  and  Magazine  of  Natural  HisUyry,^ 

Oentlsmen, — Considerable  trouble  has  been  caused  by  the  difficulty 
of  fixing  the  dates  of  the  separately  published  parts  of  this  book  ; 
and  a  recent  request  from  Mr.  W.  H.  DaU,  of  Washington,  for  exact 
information  has  led  me  to  investigate  the  matter.  The  book  was 
published  at  intervals  between  1822  and  1834  (?) ;  forty-two  parts 
were  issued,  the  contents  of  which  have  been  given  by  R.  B.  Newton, 
who  was  the  first  to  print  a  collation  of  '*  The  Genera  *'  in  his  Syst. 
List  Edwards  Collection  (Catal.  Brit.  Mus.),  1891,  p.  321.  These 
contents  were  taken  from  a  set  of  original  wrappers,  of  which  only 
two  are  dated,  preserved  in  the  Natural  History  Museum. 

In  the  course  of  my  research  I  have  been  delighted  to  find,  through 
the  courtesy  of  Mr.  Harting  and  Mr.  Kappel,  the  original  MS.  Dona- 
tion Books  of  the  linnean  Society  between  1822  (end)  and  1840,  in 
a  perfect  condition.  These  manuscript  records  are  priceless  for 
bibliographic  purposes,  as  they  show  every  appearance  of  careful 
recording.  Many  periodicals  have  also  been  ransacked,  particularly 
F^russac's  *  Bulletin  des  Sciences  Naturelles,*  section  ii.,  1824-31, 
the  'Zoological  Journal,'  1824-34,  &c.,  by  2l(tr.  Newton,  Mr.  J. 
Saunders,  and  myself;  but  the  evident  exactness  of  the  Donation 
Book  of  the  Linnean  Society  permits  its  quotation  as  sufficient 
authority  for  those  portions  of  the  work  it  refers  tK). 
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['  The  Genera  *  was  announced  as  a  forthcominfr  work  in  the  '  Annals 
of  Philosophy,'  Oct.  1821,  p.  818.] 

Parts  1-9,    1822.    Trans.  Linn.  Soc.  xiii.  (1822)  p.  631. 

10.  „       No  record. 

11.  „        Linn.  Soc.  Donation  Book:  received  Jan.  1,    1823. 

12.  1823.  „  „  „       Feb.  8,      „ 
18.       „                  „                     „             „       Mar.  21,    „ 

15.     „  „  „  „     i'^^s    " 

Ig.       „  „  „  „       July  81,    „ 

}l'  99  tt  ff  99  Aug.  20,      „ 

18.  n  99  99  99  °®P*-,V         ** 

19.  „  „  „  „       Oct.  11,     „ 

20.  „  „  „  „       Nov.  29,    „ 

21.  „  „  „  „       Jan.  8,    1824. 

22.  1824.  „  „  „       Mar.  27,    „ 
28.       „                   „                       „  „       June  8,     „ 

24.  „        No  record  (but  reviewed  in  ZooL  Joum.,  Jan.  1825, 

p.  578). 

25.  1825.    Linn.  Soc.  Donation  Book :  received  Mar.  80, 1825. 

26.  „  „  „  „       Nov.  8,      ,, 

27.  1826.  „  „  „       Jan.  12,  1826. 

28.  „  „  „  „       June  28,    ,, 

29.  1827.  „  „  „       Apr.  17, 1827. 

80.  1828.  „  „  „       Apr.  11, 1828. 

81.  „  „  „  „       Dec  22,    „ 

[Erroneously  entered  as  part  88J 

82.  188L    Linn.^oc.  Donation  Book:  received  Feb.  4,    1881. 
88.       „  „  „  „       Mar.  2,     „ 

84.  „  „  „  „       Apr.  4,      „ 

85.  „  „  „  „       May  5,      ,, 

86.  1832.  ,,  „  „       Jan.  4,    1832. 

[Spedfied  as  "  London,  1882."1 

87.  „        Linn.  Soc.  Donation  Book:  received  Mar.  19, 1882. 
*88.    1832  P    [This  part  contains  Piootmanomta,  described  in  Proc 

Zool.  Soc.  1832,  p.  28  (April  t).] 
•89.    1833  P    [This  part  contains  SoUmeUa,  described  in  Proc.  ZooL 

Soc.  1832,  p.  197  (March  1833).] 
♦40.    1838  P    [This  part  contams  Cummgia,  described  in  Proc.  Zool. 

Soc  1883,  p.  84  (May  1833).] 
♦41.    1834  P 
♦42.    1834  P    [This  part  contains  Lottia,  described  in  Phil.  Trans. 

1833,  p.  800  (read  June  13th,  published  later  in 

1833).] 

[N3.— Mr.  W.  H.  Dall  writes  to  me  (Feb.  14, 1894)  as  follows  :— 
"  No.  1  (first  edition)  was  sent  out  in  1820  with  a  prospectus.  A 
pause  then  ensued  before  it  was  decided  by  Sowerby  to  go  on  with 
it.  Nos.  1  and  2  appeared,  with  a  better  printed  text  for  No.  1,  late 
in  1820,  which  subscribers  were  requested,  on  the  cover,  to  use 
instead  of  that  first  issued."] 

C.  Da  VIES  Shebbobii 
Natural-History  Museum,  (Lidez  gen.  et  spec.  anim.). 

Cromwell  Road,  S.  W. 

♦  All  received  by  linn.  Soc.  May  11, 1887. 

t  See  Proc.  Zool.  Soc.  xxx.  1893,  p.  486  (dates  of  *  Proceedings '). 
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Contributions  to  tlie  Knowledge  of  tJie  Antennary  Sense-Organs  of 

Insects,     £y  C.  M.  Chilo,  of  the  Zoological  Institate,  Leipzig 

University. 

After  being  occupied  for  some  months  in  studying  the  larvsB  and 
pupfiB  of  Mochlonyx  [Corethra]  culiciformis,  Deg.,  and  Corethra 
plumicomis,  F.,  in  the  laboratory  of  Privy  Counciflor  Leuckart,  my 
attention  was  directed  to  a  singidar  organ  at  the  base  of  the  antenna 
in  these  insects.  Upon  further  investigation  it  has  been  found  that 
the  structure  in  question  is  a  highly  developed  sense-organ,  an 
organ  which,  as  I  gradually  learnt,  is  not  only  present  in  the 
Nematocera,  but  is  also  of  fairly  frequent,  if  not  of  universal,  occur- 
rence in  the  most  widely  different  orders  of  insects. 

The  literature  upon  the  subject  I  found  to  be  very  scanty,  and 
for  the  most  part  out  of  date  and  incomplete.  On  accoxmt  of  its 
structure  and  position  the  organ  was  regarded  by  Johnston*  as 
having  an  auditory  function.  Mayer t  performed  certain  experi- 
ments with  living  gnats,  which  confirm  rather  than  refute  this  view. 
Weismann  t  has  studied  the  development  of  the  organ,  but  leaves 
the  question  as  to  its  function  entirely  undecided.  Hurst  §  gives  a 
very  inexact  and  partly  incorrect  description  of  the  structure  of  the 
organ,  and  agrees  with  Johnston  and  Mayer  in  regarding  it  as 
auditory. 

Moreover,  as  I  convinced  myself  in  the  course  of  my  investigations, 
the  organ  in  question  is  possessed  not  only  by  the  gnats,  but  also 
by  all  Diptera,  so  far  as  I  have  examined  them.  This  general 
occurrence  among  the  Diptera  induced  me  to  investigate  other  orders 
of  insects,  and  here  also  I  have  found  a  similar  structure  in  a 
corresponding  position. 

With  reference  to  this  a  few  words  may  be  said  as  to  the 
structure  of  the  organ  in  the  case  of  a  common  wasp  (Vespa 
vulgaris),  which  perhaps  may  serve  as  an  introduction  to  the 
knowledge  of  the  other  forms.  In  the  wasp  the  structure  lies  in 
the  small  second  joint  of  the  antenna,  through  the  middle  of  which 
run  the  main  antennary  nerve  and  a  tracheal  stem.  At  the  end  of 
the  first  joint  the  nerve  gives  off  fibrils  on  all  sides,  which  run 
obliquely  towards  the  periphery  of  the  second  joint,  there  to  enter 
into  connexion  with  ganglion-cells.  These  ganglion-cells  are  also 
connected  with  long  rod-like  structures,  which  run  as  far  as  the 
arthrodial  membrane  between  the  second  and  third  joints,  where 
they  apparently  enter  into  small  pores  in  the  membrane  and  there 
end.  Into  each  of  these  pores  or  small  tubes  enters  a  little  group 
of  these  structures,   which  I  will  here  term  rodlets  (Stabchen), 

♦  Johnston,  "Auditory  Apparatus  of  the  Culex  Mosquito,"  Journal 
'  of  Microscopical  Science  (Old  Series),  vol.  iii.  1855. 

t  Mayer,  "Researches  in  Acoustics:  Paper  no.  5,"  'Philosophical 
Magazine  *  for  December  1874,  p.  513. 

X  Weismann,  "Die  Metamorphose  von  Corethra  plumicomis"  Zeitschr. 
£  wiss.  Zool.  xvi.  Bd. 

§  Hurst,  "The  Pupal  Stage  of  Culex,^  Inaug.  Dissertat.  Leipzig, 
1890. — "  On  the  Life-History  and  Development  of  a  Gnat,"  Transactions 
of  the  Manchester  Microscopical  Society,  1890. — "  The  Post-embryonic 
Development  of  Cukx^^  Proceedings  of  the  Liverpool  Biological  Sodetji 
voL  iv. 
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Between  the  rodlets  in  their  course  towards  the  arthrodial  membrane 
lie  here  and  there  small  bodies,  which  contain  chromatin ;  these  are 
probably  nuclei,  but  whether  they  belong  to  supporting  cells  or  to 
other  cells  of  a  nervous  nature  is  a  question  which  for  the  present 
may  be  left  undecided.  On  the  outside  of  the  antenna  tiiere  is 
neither  a  sensory  seta  nor  any  other  appendage  corresponding  to  the 
ends  of  the  rodlets,  and  the  pores  appear  to  be  closed  at  their  outer 
ends.  In  no  other  joint  of  the  antenna  of  the  wasp  have  I  been 
able  .to  find  a  trace  of  this  structure  or  of  one  resembling  it.  I  at 
first  thought  that  perhaps  some  relation  might  exist  between  this 
organ  and  the  rod-bearing  sense-organs,  or  scolopophores,  which 
(according  to  the  statements  of  Graber,  von  Leydig,  and  others) 
occur  in  the  antennae.  A  closer  investigation,  however,  proved  this 
supposition  to  be  erroneous. 

hi  the  genera  Melolontha  (Coleoptera),  Epinephele  (Lepidoptera), 
Bombus  (Hymenoptera),  Pachyrhina,  Tabanus,  Syrphus,  Helophilus^ 
Musca,  Sarcophaga  (Diptera),  Sialis^  Panorpa^  Phryganea  (Neuro- 
ptera),  and  LU>eUula  (Pseudoneuroptera)  the  organ  exhibits  on  the 
whole  the  same  structure  as  in  the  case  of  the  wasp. 

Among  the  Hemiptera  I  have  so  far  only  examined  the  Homoptera. 
Here  the  organ  is  but  slightly  developed.  The  ganglion-cells  and 
rodlets  are  present  in  small  numbers,  and  are  also  situated  at  the 
end  of  the  second  joint,  which  is  not  materially  different  from  the 
other  joints.  . 

Among  the  Orthoptera  the  genera  Periplaneta,  LocrMta^  and 
Stenobothrus  have  in  the  second  joint  of  the  antenna  a  structure 
which  is  provided  with  ganglion-cells  and  long  fibre-like  rodlets. 
I  have  hitherto  had  no  opportunity  of  examining  the  Thysanura. 
The  organ  undergoes  a  further  development  in  the  CulicidsB  and 
Chironomidae  (Diptera),  in  which,  as  is  well  known,  the  antennae  are 
different  in  the  two  sexes.  At  the  base  of  the  antenna  is  an  almost 
spherical  joint,  which  is  larger  in  the  male  than  in  the  female. 
Within  this  joint  is  a  very  complicated  organ  of  a  nervous  nature, 
in  the  structure  of  which,  especially  in  the  case  of  the  female,  an 
unmistakable  similarity  to  the  organ  above  described  is  recognizable. 
In  the  female  the  rodlets,  instead  of  entering  into  pores,  terminate 
towards  a  plate  of  chitin,  upon  the  centre  of  which  stands  the  long 
antenna.  The  very  large  antennary  nerve  runs  chiefly  into  the 
ganglion-cells  of  the  organ,  but  gives  off  two  relatively  small  cords, 
which  run  through  the  centre  of  the  large  joint  into  the  other  seg- 
ments. The  ganglion-cells  pass  without  a  sharp  division  into  those 
of  the  brain.  The  rodlets  are  delicate  and  provided  with  small 
nudei,  which  are  rich  in  chromatin.  In  the  male  the  structure 
is  very  complicated,  and,  moreover,  different  in  the  Culicidae  and 
Chironomidae.  It  does  not  easily  lend  itself  to  description  in  a  few 
words  and  without  figures,  but  I  would  here  remark  that  this  form 
is  also  readHy  traceable  to  the  general  type. 

The  organogeny  I  have  so  far  studied  only  in  the  CuILcidaB  and 
Chironomidae.  Eor  the  general  development  of  the  antennae  in  these 
insects  I  would  refer  the  reader  to  the  papers  of  Weismann  and 
Hurst,  already  quoted.  I  will  merely  add  that  the  entire  organ  is 
formed  from  a  fold  at  the  base  of  the  invaginated  sac  of  hypodermis, 
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and  that  the  differentiatioii  of  the  rodlet-  and  ganglion-oells  takes 
place  very  early. 

With  reference  to  the  function  of  this  organ  in  general  I  am  firmly 
convinced  that  it  does  not  belong  to  the  category  of  the  so-called 
olfactory  organs  of  the  antenna.  I  think  that  my  investigations 
prove  that  the  nerve-endings  are  situated  in  such  a  way  that  eadi 
movement  of  the  distal  portion  of  the  antenna,  whether  in  conse- 
quence of  pressure  or  tension  (Zerrung),  must  cause  a  stimulus 
to  be  imparted  to  them.  As  has  been  determined  by  numerous 
observations  and  experiments,  many  insects  exhibit  with  their 
antennsQ  a  reaction  to  sound. 

It  is  true  that  in  many  instances  these  observations  are  not  free 
from  error  \  but  in  spite  of  this  it  appears  to  be  very  probable  that, 
at  any  rate  in  the  case  of  many  insects,  an  auditory  organ  is  con- 
nected with  the  antenna.  In  my  opinion  the  organ  which  I  have 
investigated  may  be  the  auditory  organ  in  question.  It  was,  more- 
over, years  ago  regarded  as  such  in  the  case  of  the  Nematocera. 

The  presence  of  an  organ  of  this  nature  in  the  Orthoptera  might 
perhaps  tell  against  this  view,  since  these  insects  besides  these 
structures  also  possess  others,  the  tympanic  organs,  which  are 
usually  regarded  as  an  auditory  apparatus.  Nevertheless  I  will 
here  merely  recall  the  experiments  of  Graber*,  who  found  that 
Orthoptera,  even  afber  the  excision  of  the  tympanic  organs,  were 
still  sensitive  to  sound,  and  moreover  exhibited  the  reaction  witli 
their  antennas,  in  certain  cases  also  with  the  l^s. 

It  appears  to  me  that  this  organ,  if  susceptible  to  very  small 
sound-movements,  is  also  stimulated  by  coarser  shocks,  e,g,  by 
contact  of  the  antenna  with  a  solid  object ;  in  short,  that  in  this 
case  there  is  no  sharp  distinction  between  auditory  and  tactile 
sensation. 

Since  it  was  impossible  for  me  to  foresee  that  the  investigation 
would  extend  so  &r,  I  collected  but  little  fresh  material  during  the 
past  summer,  and  was  later  on  prevented  from  acquiring  more 
in  consequence  of  the  advanced  season  of  the  year.  I  intend, 
however,  to  ascertain  precisely  the  range  of  this  organ,  and  to 
determine  its  function  if  possible  by  experiment.  The  results  of 
these  investigations  I  purpose  to  treat  in  greater  detail  in  a 
subsequent  paper. — Zoologiicher  Anzeiger^  xvii.  Jahrg.,  No.  439, 
February  5, 1894,  pp.  35-38. 

Researches  on  the  Stnwturey  Organizatian^  and  ClassificaHon  of  the 
Fossil  BeptiUa. — Part  IX.  Section  1.  On  the  Therosuchia.  By 
H.  G.  Seblet,  F.R.S. 

This  paper  discusses  the  classification  of  reputed  Permian  and 
Triassic  Eeptilia  which  have  been  referred  to  the  Anomodon£ia  as 
Theriodonts. 

LycosaurtiSy  as  the  genus  placed  first  on  Sir  E.  Owen's  list,  is 
accepted  as  the  type  of  the  Theriodonda.    The  species  Lycosaurus 

•  Graber^  "Ueber  die  Tympanalsinnesorgane  der  Orthopteren," 
Denkschr.  der  k.  Akad.  zu  Wien,  nat.-wiss.  Theil,  1876;  and  other 
papers. 
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curvimola  is  regarded  as  the  type  of  the  genns,  being  the  only  speoies 
in  which  its  characters  are  folly  shown.  Galesaurus  planiceps^  which 
was  the  type  of  the  Cynodontia,  is  probably  distinct  from  Nythosauras 
larvatuSi  and  from  Sir  R.  Owen's  second  type  of  Qdlesaurus  jplani- 
ceps  of  1887,  which  is  referred  to  as  Thrinoicodon  liorhinus.  Jbtltm}- 
9auru8  felinus  agrees  with  QalesauruB  in  having  a  transverse  develop- 
ment of  bones  of  the  palate,  regarded  as  palatine  and  transverse,  which 
abut  toward  the  inner  side  of  the  lower  jaw.  The  palate  in  this 
genns  is  found  to  be  covered  with  groups  of  small  teeth  with  conical 
crowns^  which  are  unknown  in  Lycosaurus.  The  palate  of  LyGosawms 
curvimola  is  found  and  described  in  the  type  specimen.  It  shows 
a  transverse  development  of  the  palatine  arch  abutting  against  the 
lower  jaw,  behind  which  is  a  long  compressed  sphenoidal  keel 
flanked  by  narrow  pterygoid  bones.  The  occipital  condyles  do  not 
appear  to  be  prominently  developed  in  Lycosaurtis,  The  genus  is 
regarded  as  the  type  of  a  division  of  the  Theriodontia,  defined  by 
having  the  molar  teeth  pointed  and  without  cusps.  A  snout  from 
Tamboer,  named  Pristerognathtis  polyodon,  is  referred  to  this  group. 
It  is  characterized  by  six  incisor  teeth  in  each  premaxiUary  bone 
and  three  incisor  teeth  in  each  ramus  of  the  mandible,  followed  by 
canine  teeth  and  small  molars  of  Lycosaurian  type. 

Professor  Cope's  definition  of  the  Theriodontia  as  distinguished 
from  the  Anomodontia  by  characters  of  the  post-orbital  arch  is  re- 
garded as  unsupported  by  evidence.  The  author  would  limit  the 
Theriodontia  to  animals  which  conform  to  Sir  E.  Owen's  original 
definition  based  on  the  dentition  (1876),  and  have  temporal  vacuities 
and  a  small  quadrate  bone.  It  would  then  include  the  Lycosauria, 
vnth  type  Lycosaurus  curvimola ;  the  Cynodontia,  with  Cynognathia 
erateronotu9(s^.  n.)  and  Thrinaxodon  liorhinus  as  types ;  and  a  group 
of  South-African  Beptiles  named  Gomphodontia,  based  upon  new 
genera  Qomphognaihus  and  Trirackodon^  which  have  the  molar 
teeth  with  flattened  cuspidate  crowns  more  or  less  worn  with  use. 
The  palate  is  formed  on  the  type  of  Lycosaurus  in  these  Therio- 
dontia. 

Qorgonops  is  closely  allied  to  Theriodonts  in  its  dentition  (though 
no  molar  teeth  are  known).  The  skuU  is  closed  behind  as  in 
KigteeepJialus^  and  the  temporal  vacuities  are  roofed.  It  appears 
to  show  a  palate  formed  on  the  same  plan  as  in  Theriodontia  so 
far  as  its  transverse  development  is  concerned,  but  it  has  not  any 
hard  palate  extending  above  the  posterior  nares  as  in  Theriodontia. 
It  is  regarded  as  the  type  of  a  distinct  group,  named  Gorgonopsia. 

The  Pareiasauria  have  the  same  transverse  palatine  arch,  abutting 
against  the  lower  jaw,  but  not  developed  downward  te  the  same 
extent,  as  in  Theriodontia.  Its  hard  palate  appears  te  be  carried 
back  behind  the  teeth,  so  that  the  posterior  nares  are  further  back 
than  in  the  Theriodontia.  It  differs  from  the  Theriodontia  in  the 
slight  development  of  the  coronoid  process  of  the  lower  jaw,  and  in 
having  the  temporal  vacuities  roofed ;  and  from  the  Gorgonopsia  in 
having  the  skull  open  behind,  and  in  having  no  canine  teeth. 

The  Endothiodont  type  is  believed  to  show  the  transverse  descend- 
ing palatal  arch  between  the  rami  of  the  mandible.  Pristerodon  is 
regarded  as  possibly  Endothiodont;  and  Endoihiodm  uniseries  is 
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made  the  type  of  a  genus  Esoterodon.  A  small  skull  from  Molteno 
Pass,  Gryptocynodon  simus  (sp.  n.),  is  regarded  as  an  Endothiodont 
with  imperfectly-developed  canine  teeth  The  Endothiodontia  have 
no  incisor  teeth,  have  the  hard  palate  imperfectly  developed,  and 
no  coronoid  process  to  the  lower  jaw. 

Another  South-African  group  is  regarded  as  indicated  by  DelphiruH 
gnathuSf  Tapinocephalus^  and  a  new  genus  named  Dinocephalus, 
which  has  the  largest  tusks  known  in  any  South-African  genus, 
associated  with  small  molars.  In  the  typical  genera  the  skuU- 
bones  are  very  thick  and  the  temporal  vacuities  small.  JSluro- 
saurus  is  probably  to  be  placed  in  this  group.  It  is  referred  to  as 
Binocephalia. 

Thus  there  is  a  series  of  groups  of  South- African  Reptilia  which 
appear  to  agree  in  having  a  palate  which  has  some  resemblances  to 
Mammals  but  approximates  to  Sphenodon^  Lizards,  and  Crocodiles. 
All  these  sub-orders  are  combined  as  the  Therosuchia.  In  this 
order  or  group  may  be  included  the  Deuterosauria  from  the  Permian 
rocks  of  Russia. 

The  Deuterosauria  is  distinguished  from  the  Theriodontia  by 
having  palato-nares  which  open  by  oval  vacuities  on  a  concave 
surface  instead  of  behind  a  hard  palate.  The  transverse  palatine 
arch  is  not  developed  downward.  The  sphenoidal  region  is  at  an 
angle  with  the  palate,  and  in  the  same  plane  with  the  occiput. 

Finally,  the  names^  given  by  Professor  Cope  to  allied  American 
types  are  examined.  It  appears  that  thi  Theromora  as  hitherto 
used  is  a  synonym  of  the  Anomodontia,.  though  it  might  be  con- 
veniently limited  to  the  American  types,  which  appear  to  be  distinct 
from  those  of  Africa  and  Europe.  But  it  is  not  possible  to  use 
either  that  name  or  the  names  Pelycosauria  or  Cotylosauria  till  the 
characters  of  the  groups  they  indicate  are  adequately  defined  by 
good  characters. 

The  relation  of  the  Therosuchia  to  other  Anomodontia  is  shown 
in  the  following  grouping : — 

ANOMODONTIA. 

Thubosuohia. 
Pareiasauria. 

Procolophonia. 
Gorgonopsia. 
Dinocephalia. 
Deuterosauria. 

r  Lycosauria. 
Theriodontia.  -{  Cynodontia. 

[  Gomphodontia. 
Endothiodontia. 
[Theromora.] 

THEBOGUELONIiu 

Dicynodontia. 
Eistecephalia. 

M£SOSAUBIA. 

— From  the  Proceedingi  of  the  Boyal  Society.    (Communicated  by 
the  Author.) 
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XLIII. — On  the  TenebrionidaB  of  Japan. 
By  G.  Lewis,  F.L.S. 

[Plate  Xni.] 

On  the  28th  January,  1874,  Marseul  read  a  paper  on  the 
Heteromera  of  Japan  before  the  Entomological  Society  of 
France,  and  after  a  lapse  of  rather  over  two  years  it  was 
published  in  the  *  Annales '  of  the  Society.  Marseul's  material 
consisted  chiefly  of  specimens  gathered  near  Nagasaki  and 
Hiogo,  and  contained  about  fifty  species  of  Tenebrionidas. 
Since  1876  a  few  isolated  notices  of  new  species  have  been 
published,  which,  with  the  new  species  here  described,  bring 
the  number  known  from  the  Japanese  islands  to  125.  As 
isolated  notices  of  species  are  not  always  easy  to  find,  I  have 
given  in  the  list  of  species  at  the  end  of  this  paper  the  date 
of  the  *  Zoological  Record '  in  which  notices  oi  such  species 
may  be  found.     The  Munich  Catalogue  serves  up  to  1870. 

The  collection  of  Coleoptera  in  the  National  Museum  has 
been  recently  enriched  by  the  addition  of  two  important 
collections  of  Heteromerous  beetles,  one  formed  by  Mr.  F. 
Bates,  the  other  by  the  late  Mr.  F.  P.  Pascoe.  Mv  visits 
to  South  Eensineton  have  in  a  large  measure  made  the  task 
of  determining  the  genera  of  my  species  an  easy  one ;  and 
when  at  times  I  have  failed  there,  I  have  had  the  kindly 
assistance  of  Mr.  C.  G.  Champion,  who  has  lately  written  on 
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the  Heteromera  for  the  *  Biologia/  a  work  which  involved  an 
exhaustive  research  in  the  literature  of  the  family.  My  own 
collection  of  Tenebrionidas  scarcely  includes  500  species,  and 
is  insufficient  to  work  upon,  while  my  acquaintance  with  the 
family  as  a  whole  is  very  limited. 

The  European  genera  which  are  most  remarkable  in  con- 
taining Japanese  species  are  Amaranthay  Arrhenoplitay  Cor- 
ticeuSy  Platydemaj  ScapMdema^  and  BoUtophagus  \  the  last 
genus  contains  B.  reticukUuSj  L.,  the  only  species  not  asso- 
ciated with  commerce  which  has  been  found  in  Japan,  Siberia, 
and  the  British  Islands.  The  most  salient  feature  of  the 
species  of  this  series  is  that  so  many  belong  to  oriental, 
tropical,  and  subtropical  genera,  such  as  AtasthaluSy  ByrsaXy 
Ceropriay  Hemiceray  Setents.  ThydemuSy  EucyrtuSy  Tetra- 
pAyliuSy  Basanusy  and  Ischnoaactyius ;  and  I  think  this  may 
DC  accounted  for  by  the  fact  that  the  Coleopterous  fauna  of 
tropical  Asia  contains  a  very  large  proportion  of  Hete- 
romerous  beetles.  This  proportion  consists,  not,  as  in 
Europe,  of  genera  such  as  BelopSy  Pimeliay  Blaps,  and  Asida, 
each  of  which  contains  perhaps  a  hundred  species,  but  of 
genera  in  which  the  species  are  limited  in  number,  and  there- 
fore, taken  as  a  whole,  are  species  with  great  diversity  of 
habit  and  capable  as  such  of  thriving  under  more  varying 
conditions ;  and  these  in  Japan,  with  its  enormous  forests, 
are  exceedingly  favourable  to  insect-life. 

During  the  spring  of  1882  I  collected  1620  species  of 
Coleoptera  in  Ceylon,  of  which  104  pertain  to  the  Tene- 
brionidse ;  this  is  in  very  much  larger  proportion  to  those 
found  in  Japan,  which,  at  a  rough  calculation  for  the  larger 
figure,  are  as  125  to  4500.  But  in  1881  I  left  the  southern 
island  of  Kiushiu  on  the  3rd  of  June,  before  the  heat  of 
summer  and  heavy  rains  set  in,  and  I  missed  seeing  that  year 
many  of  the  subtropical  species  which  emerged  from  the 
pupal  state  in  July  and  August.  Some  of  these  species  are 
Hemicera  ztgzagay  NotiolestkusJbveoIaiuSy  Thydemus  purpuric 
vtttatusy  Strongylium  japanum  and  3far«eMK,  and  I  think  that 
there  can  be  but  little  ooubt  that  if  a  collection  of  Coleoptera 
were  made  in  the  provinces  of  Higo  and  Satzuma  during  and 
after  the  rainy  season,  the  discovery  of  novelties  of  this  sub- 
tropical class  would  be  considerable.  But  lest  it  should  be 
supposed  that  the  tropical  element  is  a  very  strong  one,  a 
glance  at  the  list  of  species  will  show  that  the  tropical  genera, 
such  as  EucyrtuSy  are  represented  by  only  one  small  species, 
while  in  the  tropics  the  species  of  Eucyrfus  are  very  nume- 
rous. 
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Phellopsis  subereaj  Lew.     (PL  XIII.  fig.  I.) 

Phellopsis  mberea^  Lew.  Ent.  xx.  1887,  p.  219. 

Eab.  Tujaroa  and  Chiuzenji.  Found  on  a  boletus  attached 
to  a  large  deciduous  oak.     Twenty  specimens. 

BlapsjaponenstSy  Mars. 

LeptocolenaJaponensiSf  Allard,  Ann.  Soc.  Ent.  Fr.  (5)  x,  1880,  p.  320 ; 
ibid.  1882,  p.  133,  %.  126. 

The  type  of  this  species  is  iti  the  Bates  collection  in  the 
British  Aluseum ;  Marseul  placed  the  species  in  BlapSy  and 
in  1880  AUard  founded  a  subgenus  to  receive  it;  but  his 
name  has  not  been  accepted  by  European  entomologists. 

Hob,  "Japan "  {Bates).     I  did  not  meet  with  it. 

MiCROPEDiNUS,  gen.  nov. 

The  characters  of  this  genus  are  for  the  most  part  the 
same  as  those  of  CabiruSy  Mulsant,  and  the  two  small  species 
for  which  it  is  established  resemble  somewhat  C,  minutisau 
mu8j  Muls.  The  distinctive  diflferences  of  Micropedinua  are 
that  the  forehead  is  not  emarginate  anteriorly,  as  in  Pedinus 
and  Opatrum ;  the  elytra  are  punctate,  not  striate,  and  in 
the  male  the  tarsi  on  the  anterior  and  intermediate  tibiaa  are 
transverse  and  very  wide,  the  second  and  third  joints  being 
the  widest.  The  tarsi  in  the  female  are  as  wide  as  those  of 
the  male  of  C.  minutissimus,  Muls.  If  European  entomolo- 
gists do  not  consider  these  characteristics  sufficient  to  found 
a  genus  on,  my  name  will  serve  for  Cabirus^  as  Mulsant's 
name  was  occupied  by  Htibner  in  Lepidoptera  as  early  as 
1816. 

Micropedtnus  algce^  sp.  n. 

PiceuB  vel  niger,  parum  nitidus,  supra  punctatus;    elytris   haud 

striatis ;  antennis  pedibusque  dilutioribus. 
L.  4|-5i  mill 

Piceous  or  nearly  blacky  somewhat  shining ;  the  head  and 
thorax  very  distinctly  punctate,  punctures  dense  at  the  sides, 
rather  less  closely  set  on  the  disks ;  the  scutellum  is  trans- 
verse and  rounded  off  posteriorly  at  the  sides;  the  elytra, 
bases  punctured  like  the  disk  of  the  thoras,  but  on  the  middle 
of  the  dorsum  to  the  apices  the  punctures  gradually  become 
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less  distinct  and  less  circular  in  outline,  and  each  bears  a 
single  ffrey  hair  between  the  punctures,  the  surface  is  micro- 
scopically granulate ;  the  legs,  tibiae  in  both  sexes  are  dilated 
after  the  manner  of  a  Pedinusj  but  the  male  has  the  second 
and  third  joints  of  the  tarsi  on  the  anterior  and  intermediate 
feet  very  wide  and  transverse,  as  stated  above. 

Hah.  Kob^.  Abundant  under  seaweeds  on  the  sandy 
sea-coast, 

Micropedinus  palUdipenniSj  sp.  n. 

3f.  algcB  simillimus,  sad  pioeus  vel  brunneus ;  elytris  pallidis,  $  tibiis 

antiois  hand  dilatatis. 
L.  3|-4  miU. 

This  species  is  extremely  similar  to  the  last,  but  it  is 
smaller,  and  the  elytra  are  generally  pale  in  colour.  Some- 
times the  whole  insect  is  of  a  light  brown  colour,  but  there  is 
a  variety  in  which  the  dorsal  area  is  dark.  Structurally  it 
differs  from  M.  algoe  in  the  antennse  being  shorter  with  the 
articulations  more  compressed,  in  the  thorax  being  less  trans- 
verse, and,  above  all,  m  the  anterior  tibi»  in  the  female  not 
being  dilated  near  the  tarsi. 

Hah.  Kob^.     Associated  with  M.  algce. 

Opatrum  eapansicolley  sp.  n. 

Nigrum,  opacum,  supra  granulatum ;  thoraoe  lato,  marginibus  ez- 

planatis ;  elytris  tenuiter  punctato-striatis. 
L.  11-lli  miU. 

Dull  black,  opaque,  granulate;  the  head  widened  and 
thickened  before  the  eyes,  emarginate  anteriorly ;  the  thorax 
explanate  laterally,  edge  rounded  off  from  the  anterior  angle 
nearly  to  the  base,  posterior  angles  slightly  turned  outwards ; 
the  elytra,  striae  wnen  visible  fine  and  punctate,  in  many 
examples  the  striae  are  obsolete,  interstices  granulate  like  the 
head  and  thorax ;  the  antennae,  two  basal  joints  pitchy  red. 

This  species  differs  from  all  in  this  series  in  the  shape  of 
the  thorax. 

Hob.  Eiga,  Eobd,  Arima,  and  on  Maiyasan. 

Opatrum  ovarium y  sp.  n. 

Atrum,  opaoum,  oblongo-ovatum,  granulatum;  capite  seonrifonni, 

ante  oculos  angulato ;  elytris  obsolete  striatis. 
L.  10  mill. 
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Densely  black,  opaque,  oblonff-oval.  granulate  above ;  the 
head  emarginate  anteriorly,  angles  before  the  eyes  prominent, 
giving  the  head  a  hatchet-shaped  outline ;  the  thorax  trans- 
verse, wholly  arched  at  the  sides  from  one  angle  to  the  other, 
bisinuate  at  base ;  the  elytra  obsoletely  striate ;  the  antennas 
and  legs  black,  claws  palish. 

The  shape  of  the  nead  is  a  distinctive  character  in  this 
species  ;  otnerwise  it  is  very  similar  to,  but  larger  than,  O.ja- 
jpanuniy  Motsch. 

Hab.  K6b6.     One  example. 

Opatrum  perstmUe^  sp.  n. 

0.  japano  simillimmn,  sed  thoraoe   post  caput   semicirculari  et 

tibiis  anticis  dilatato-compressis. 
L.  9  mill. 

This  species  is  extremely  like  0,  japanum^  Motsch.,  but 
the  surface-sculpture  is  not  so  coarse,  the  thorax  has  a  semi- 
circular outline  behind  the  head,  and  the  posterior  angles  are 
small  and  slightly  turned  outwards  and  more  acute;  the 
anterior  tibiae  are  gradually  widened  from  the  base,  a  little 
thickened  on  the  inner  surface,  and  emarginate  at  the  tarsal 
end  between  the  point  of  the  insertion  of  the  tarsus  and  the 
outer  edge.  In  0.  japanum  and  all  the  other  species  of  this 
series  the  tarsal  end  of  the  fore  tibia  is  cut  out  on  the  outer 
edge ;  in  this  species  it  is  not. 

Hob.  Miyanoshita  or  Odawara. 

Opatrum  coriaceum^  Motsch. 

In  the  male  the  hind  tibiae  are  denticulate  on  the  inner 
edge,  like  those  of  (?.  recticolle. 

Hob.  Yokohama  (very  common  on  the  beach),  Odawara. 
and  Eiga. 

• 

Opatrum  recticolle^  Motsch. 
Opatrtan  sexwUey  Mars. 

There  is  a  remarkable  sexual  character  in  this  species  not 
noticed  by  Marseul ;  the  hind  tibiae  for  two  thirds  of  their 
length  are  obtusely  denticulate  on  the  inner  edge. 

Bab.  Eob^,  Sannohe,  Shirakawa,  and  in  countless  multi- 
tudes on  the  plain  of  Fujisan  in  the  early  days  of  May. 
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Opairum  villigerum  (Blanch.). 

Opatrum  vtUigerum,  Blanch.  Voy.  P61e-Sad,  iv.  p.  164,  t  x.  ^st,  16. 
Mesomorphus  vUitger^  Miedel,  Deutsch.  ent  Zeitschr.   1880,  p.  40; 
Fainn.  Ann.  Soc.  £nt  Belg.  1894,  p.  20. 

This  species  was  originally  described  from  Australia,  where 
Mr.  J.  J.  Walker  has  also  recently  found  it.  I  have  met 
with  it  in  Ceylon. 

Hah.  Kob^.  I  found  three  examples  on  the  sandy  sea- 
beach. 

Idiaia  ornata^  Pasc. 

Pascoe  records  this  species  from  Mantchuria,  but  I  think 
this  locality  should  be  received  with  caution,  as  the  captor, 
Dr.  Adams,  did  not  label  his  captures,  to  say  the  least, 
systematically,  and  he  collected  during  the  same  voyage  on 
the  west  coast  of  Japan. 

Hab.  Enoshima  and  Niigata.     Abundant  on  the  sand-hills. 

Phaleria  Biederi  (Fald.). 

Diaperis  Riederi,  Fald.  Bull.  Mosc.  1833,  p.  67,  t.  ill.  %^.  8 ;  Lew.  Ent. 
1893,  p.  161  (for  synoDomy  see  list). 

Phaleria  aubhumeralisj  Mars. 

Hab,  Hakodate.  Abundant  on  the  sand-hills  surrounding 
the  harbour. 

Epjphaleria,  gen.  nov, 

I  propose  this  genus  to  receive  some  eastern  species  that  it 
does  not  seem  desirable  to  retain  in  Phaleria,  The  species 
diflfer  from  Phaleria  (type  P.  cadaverina^  F.)  in  having  a 
small  head,  large  eyes,  which  approach  each  other  on  the 
underside  of  the  head ;  the  mesosternum  is  a  broad  plate, 
as  broad  in  the  middle  as  half  its  width,  widely  separating 
the  posterior  and  intermediate  coxae;  the  second  and  third 
joints  of  the  tarsi  in  the  males  are  scarcely  dilated  and  the 
fifth  joint  of  the  antenna  is  nearly  as  large  as  the  sixth. 
The  outline  of  the  bodjr  is  an  elongate  oval.  The  underside 
of  the  type,  E.  atriceps,  is  given  in  woodcut,  fig.  1.  Phaleria 
pusilloy  boh.,  from  Hong  Kong,  belongs  to  this  genus,  and 
there  are  two  species  found  in  Ceylon. 
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Fig.l. 


Epiphaleria  atrtceps^  sp.  n.     (Woodcut  fig.  1.) 

Elongato-ovata,    testaoea,   capite   nigro   subtilissime    punctulato ; 

thoraoe  elytrisque  nigro-ornatis. 
L.  4-4J  mill. 

Elongate-ovate,  testaceous,  shining  ;  the  whole  of  the  upper 
surface  is  seen  under  the  microscope 
to  have  a  fine  and  clear  mosaic- like 
sculpture;  the  head  black,  with  an 
extremely  fine  punctuation  ;  the  thorax, 
disk  daric  brown,  with  a  linear  fovea 
well  marked  opposite  the  fourth  elytral 
stria;  the  scutellum  triangular,  wide 
at  the  base;  the  elytra  finely  punc- 
tate-striate,  interstices  flat,  punctulate 
like  the  head,  dorsal  area  dark  brown, 
the  pattern  on  interstices  3  and  5  is 
prolonged  posteriorly  in  most  examples ; 
the  antennsB^  legs,  and  mouth-organs 
testaceous. 

Hoi.  Enoshima  and  Niigata.     Under  seaweed. 

[Note. — The  following  species  is  common  on  the  sea-beach 
at  Colombo  and  Galle,  in  Ceylon  : — 

Epiphaleria  pallida^  sp.  n. 

Oblong,  testaceous,  eyes  alone  black ;  the  head  clearly 
punctulate;  the  thorax  with  an  extremely  fine  punctuation 
and  linear  fovea  similar  to  that  of  E,  atriceps ;  the  elytra 
punctate-striate,  strisB  near  the  suture  finest,  interstices  im* 
punctate;  the  abdominal  segments  are  slightly  infuscate; 
the  antennae  and  legs  concolorous.  The  mosaic-like  sculpture 
is  only  seen  under  the  microscope  on  the  thorax. 

L.  6-6i  mill.] 

Trachyscelia  aabaletij  sp.  n. 

Piceus,  nitidus,  supra  IsBvis ;  thorace  rufo-piceo ;  anteoms  testaceis ; 

pedibus  brunneis. 
L.  3-3i  mill. 

Piceous,  shining,  smooth  above,  hairy  beneath ;  the  head 
and  thorax  impunctate;  the  scutellum  microscopically  stri- 
gose,  somewhat  triangular  but  bulging  out  laterally;  the 
elytra  clearly  and  evenly  punctate-striate,  interstices  with  a 
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few  transverse  lines  at  rather  wide  intervals,  sutural  interstice 
sometimes  reddish;  the  antennae  are  much  paler  than  the 
legs. 

I  think  the  form  of  the  scutellum  may  be  a  good  specific 
character  in  this  species.  It  is  similar  to  T.  tenutstricUuSj, 
Fairm.,  but  it  is  smaller,  narrower,  and  the  dorsal  striae  are 
better  defined,  and  it  also  resembles  the  European  T.  apho^ 
dioidesj  Germ. 

Hab,  Enoshima.     Occurs  under  seaweed  on  sandy  shores. 

Bolitophagus  felixj  sp.  n.     (PL  XIII.  fig.  2.) 

Oblongus,  subparallelus,  piceo-bruDDeos,  subnitidus ;  capite  securi- 
formi,  angulis  utrinque  valde  productis;  thorace  post  oculos 
emarginato ;  elytris  costatis,  costis  multo  interruptis. 

L.  9-10  mill. 

Oblong,  somewhat  parallel  at  the  sides,  dark  brown ;  the 
head  securiform,  remarkably  angulate  outside  the  eyes, 
rugosely  punctate,  with  transverse  crescent-shaped  line  before 
the  eyes  ;  the  thorax  channelled  in  the  middle,  disk  tubercu- 
late  on  either  side  and  rugosely  punctate,  lateral  margins 
explanate,  transversely  rugose,  edges  feebly  crenate,  strongly 
emarginate  behind  each  eye;  the  elytra,  lateral  margin 
narrowly  elevated,  edges  uneven,  striate-punctate,  interstices 
with  broken  costae,  third  costa  strongest  and  least  inter- 
rupted; the  antennae  reddish  brown;  the  legs  darker, .tibiae 
carinate  and  angulate  before  the  tarsi. 

Eah.  Nagasaki.  Found  in  April  in  a  small  boletus,  Polv" 
porus  lucidusy  Fr.,  a  species  of  wide  distribution  in  the 
northern  hemisphere,  growing  on  Pinus  maasomana^  S.  &  Z. 
(Kuro-matzu).  The  boletus  gives  out  a  strong  pungent 
smell  in  early  summer,  and  may  be  discovered  by  it ;  the 
beetles  scoop  out  the  centre  and  live  in  the  hollow  in  com- 
panies of  six  or  eight.  Troaoaita  japonica^  Reit,  was  found 
associated  with  it  in  the  Polyporus. 

Bolitophaffus  pannosu8^  sp.  n. 

B,  interrupto  similis,  sed  brevier  et  latior ;  antennis  rufo-brunneis. 
L.  4i  miU. 

Oblong-oval,  black,  opaque,  rugosely  sculptured ;  the  head 
somewhat  transverse,  anterior  edge  narrowlv  and  feebly  raised, 
angulate  before  the  eyes;  the  thorax  with  a  narrow  median 
granulate  channel,  and  the  disks  on  either  side  of  it  tubercu- 
late,  lateral  margin  explanate,  edges  crenate;  the  eljtra, 
sutural  interstice  with  a  feeble  row  of  tubercles,  second  inter- 
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stice  tubercles  larger,  third  carinate  at  the  base,  taberculate 
posteriorly,  4  to  6  similarly  tuberculate,  between  the  tubercles 
are  numerous  small  nodules  which  apparentlj^  represent  the 
striae;  the  antenn»  dull  reddish  brown,  joints  8  to  10 
markedly  transverse;  the  legs  darker,  tibisd  carinate^  tarsi 
'reddish. 

This  species  resembles  B.  inierruptus^  111.,  in  the  sculpture 
of  the  elytra,  but  it  is  much  shorter  and  relatively  broader 
and  the  joints  of  the  antennsd  are  much  more  transverse  and 
less  lax. 

Hab.  Oyayama.    One  example,  April  26th,  1881. 

Atasthalus,  Pasa 
Atasthalus,  Fftsc.  Ann.  &  Mag.  Nat.  Hist.  1871,  viii.  p.  348. 

Type  A,  spectrum^  Pasc. 

This  genus  resembles  Bolttophagus  more  than  BolitoxeniLS. 
In  the  first  the  eleventh  joint  of  the  antenna  is  free  of  the 
tenth,  in  Atasthalus  the  tenth  joint  is  incised  to  admit  the 
base  of  the  terminal  joint.  In  Bolitoxenusy  type  B.  gibber. 
Motsch.,  the  articulations  of  the  antenna  are  more  compressed 
and  the  prostemum  has  a  keel.  In  the  Munich  Catalogue, 
p.  1946,  the  genus  Bolitoxenus  includes  B.  testudinariuSj 
Motsch.,  and  B,  tubercultfer^  Motsch. ;  these  two  species 
belong  to  the  genus  ByrsaXy  in  fact  the  last  name  is  only  a 
synonym  of  byrsax  horridusj  01.  Bolitoxenus  bifurcus^ 
f  asc,  should  be  placed  in  Bolttonaeus. 

Atasthalus  dentifrons^  sp.  n.     (PL  XIII.  fig.  3.) 

Oblongus,  subparalleluB,  niger  vel  nigro-brunneus,  opacus ;  fironte 
margine  4-dentata;  thorace  comibus  duobus  vfdidis,  pamm 
brevibus,  rectis. 

L.  9i-12  mill. 

Oblong,  rather  parallel,  black  or  dull  blackish  brown;  the 
head,  frontal  margin  reflexed  and  with  two  prominent  teeth 
in  the  middle  and  two  others  less  conspicuous  over  the  bases 
of  the  antennae ;  the  thorax,  lateral  edge  lirate,  surface  very 
rough  with  frequent  tubercles,  with  two  robust  median  horns, 
long  enough  to  cover  the  base  of  the  antennae  from  view 
when  seen  from  above,  tips  covered  with  golden  or  reddish 
hairs ;  the  elytra  parallel  at  sides,  rough,  with  a  few  polished 
tubercles  on  what  are  apparently  the  third  and  fifth  inter- 
stices ;  the  striae  are  represented  by  irregular  punctures ;  the 
antennse  and  legs  dull  brown,  tibiae  carinate,  not  narrowed 
near  the  tarsi ;  the  last  segment  of  the  abdomen  is  rugose, 
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not  punctate.  The  female  differs  in  the  head  being  wider, 
the  frontal  dentation  merely  remaining  in  outline,  and  the 
thorax  has  coarse  and  rugose  protuberances  without  hair  in 
the  place  of  horns.  In  some  small  males  the  thoracic  horns 
almost  disappear,  but  a  nodule  with  red  hairs  indicates  their 
places. 

Hab,  Hakone  and  Nikko.  Common  in  boleti  on  beeches 
in  May. 

Ataathalus  beUicosuSy  sp.  n.     (PI.  XIII.  fig.  4.) 

Breviter  ovalis,  nigro-brunneus,  rugose  sculpturatus ;  fronte  hand 
dentata;  thorace  cornibiis  duobos  elongatis  subparallelis  vel 
pamm  obliquis. 

L.  7-9  mill. 

Shortly  oval,  dull  blackish  brown ;  the  head  rugose,  punc- 
tate, frontal  margin  arched  in  outline,  edge  roughened,  not 
dentate ;  the  thorax  Urate  and  arched  at  the  sides,  surface 
rough  with  frequent  tubercles,  two  median  horns,  sometimes 
parallel  to  each  other,  sometimes  obliquely  turning  inwards, 
projecting  in  well-developed  specimens  half  their  length 
beyond  the  head,  apices  with  tufts  of  red  hairs ;  the  elytra 
with  tubercles  on  the  third  and  fifth  interstices  well  marked 
and  not  irregular,  seventh  interstice  with  tubercles  less 
defined,  between  the  tubercles  are  irregular  rows  of  punctures ; 
the  antenncB  and  legs  dull  brown,  tibise  carinate,  narrowed 
near  the  tarsi ;  the  last  segment  of  the  abdomen  is  coarsely 
punctate.  The  female  is  similar  to  the  male,  except  that  the 
thoracic  horns  are  represented  by  large  protuberances.  Some 
examples  are  densely  squamous. 

A  small  variety  or  species,  A.  incurvatusy  occurs  very 
commonly,  in  which  the  horns  of  the  male  are  short  and 
incurved ;  if  they  touched  a  circular  space  would  be  enclosed. 

Eab.  Miyanoshita,  Hakone,  Chiuzenji,  Nikko,  and  Nishi- 
mura.  Occurs,  like  the  last  species,  in  large  boleti,  but  is 
apparently  more  widely  distributed. 

[Note, — Atasthalus  taprobance,  sp.  n.  I  obtained  a  species 
very  similar  indeed  to  A.  belltcosus  in  Ceylon ;  but  the  male 
may  be  known  by  the  frontal  carina  being  raised  and  denti- 
culate, the  ocular  ridge  being  more  prominent,  the  punctuation 
under  the  thoracic  horns  is  distinct,  and  the  horns  are  more 
than  half  as  long  again.  The  female  has  the  thoracic  protu- 
berances wider  apart,  more  erect,  and  more  regularly  covered 
with  tubercles.  There  are  specimens  in  the  Bates  collection 
taken  by  Nietner. 
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Hob,  Wackwaller,  near  Galle.  I  found  three  examples  in 
a  boletus.] 

BOLITON^US,  gen.  nov. 

Type  B.  meram. 

I  propose  this  genus  to  receive  some  small  species  which 
vary  in  size  from  about  4  to  6  mill. ;  most  of  its  characters 
are  those  common  to  Atasthalua;  the  antennsB  have  seven 
rather  short  and  sometimes  robust  (S.  mergce)  moniliform 
joints,  sometimes  the  joints  are  much  more  slender  (4-cfen- 
tatu8)j  eighth  to  tenth  more  or  less  transverse,  eleventh  with 
the  base  somewhat  embedded  in  the  tenth;  the  maxillary 
palpi  slender,  terminal  joint  rather  long ;  the  eyes,  ocular 
ridge  ceases  abruptly  in  the  middle  of  the  eye-disk,  the  ridge 
when  viewed  from  above  gives  the  eye  the  appearance  of 
having  a  small  tubercle  in  its  centre.  The  prosternum  is 
depressed  posteriorly  and  the  mesosternura  somewhat  short. 
Bolitophagus  vacca,  Motsch.,  Heledona  nasalis^  Pasc,  and 
Bolitotherus  A-dentatuSj  Cand.^  should  be  placed  in  this  genus. 
The  type  of  Bolitotherua  {Phellidiusj  Lee.) ,  Candfeze,  is  an 
American  species,  B,  cornutusj  F.,  which  has  an  antenna  of 
ten  joints  only ;  but  Candfeze  also  included  in  it  B.  A-dentatuSj 
which  has  eleven  joints  to  these  organs.  Pascoe's  note 
(Ann.  &  Mag.  Nat.  Hist.  1871,  viii.  p.  348)  regarding  Bolito- 
iherus  may  be  cancelled,  as  the  note  was  written,  as  he 
informed  me,  under  the  impression  that  B.  cornutus,  F.,  was, 
as  indicated  in  the  Munich  Catalogue,  a  Ceylonese  insect. 

Bolitonceus  mergce^  sp.  n.  •  (PI.  XIII.  fig.  5.) 

Oblongus,  param  cylindricus,  obscure  brunneus ;  thorace  margiuibus 
crenato,  c^  comibus  duobus  horizontalibos  ad  apicem  dense  rufo- 
hirtis. 

L.  4-4i  mill. 

Oblong,  dull  brown  or  blackish  brown,  opaque ;  the  head 
very  rugose,  frontal  margin  roughened  on  the  edge,  with  a 
small  denticle  near  the  antenna  in  well-developed  males ;  the 
thorax  rough,  nodulous,  laterally  crenate,  with  two  median 
horizontal  horns,  reaching  in  fine  examples  beyond  the  head 
by  half  their  length,  incurved  from  their  bases,  apices  densely 
clothed  with  reddish  hair ;  the  elytra,  interstices  rugose,  with 
eight  or  ten  rows  of  small  nodules  on  each  wing-case,  but 
this  sculpture  sufiers  much  from  abrasion  and  is  often  obsolete. 
The  antennae  rather  stout,  seventh  and  eighth  joints  rather 
transverse,  ninth,  tenth,  and  eleventh  forming  a  club ;  the 
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tibiae  carinate  and  scarcelj  narrowed  near  the  tarsL  In  small 
males  the  thoracic  armature  is  veiy  short  and  stoat,  and  this 
form  admits  of  the  eyes  being  seen  from  above  outside  the 
horns ;  in  the  large  individuals  the  horns  intervene.  In  the 
females  the  horns  are  absent,  but  the  anterior  part  of  the 
thorax  is  gibbons. 

B.  i'd^tatusj  Cand.,  differs  from  the  above  in  havine^  more 
slender  antenme,  with  two  conspicuous  frontal  denticuTations 
on  the  anterior  edge,  and  in  having  the  tibisB  very  markedly 
narrowed  from  the  middle  to  the  tiu^  end. 

Eab.  Yuyama.  A  large  boletus  was  found  frdl  of  speci* 
mens  in  all  stages  on  the  11th  May,  1881. 

Byrsax  ntponicuSj  sp.  n. 

Oralis,  aupra  parom  convexos,  foBcas,  rugose  sculptoratus,  nodu- 
I06U8;  aDtennis  fermgineis;  pedibas  brannds;  c^  capita  comi- 
bus  duobus  elongatis  erectis ;  thorace  ezplanato. 

L.  5>6  j  mill. 

Oval,  rather  convex  above ;  the  male — ^head  rugose,  with 
two  long  slender  homs^  diverging  upwards  from  their  bases, 
slightly  turning  in  at  their  tips,  forehead  depressed  between 
the  horns,  the  thorax  laterally  explanate,  edges  lirate,  broadest 
just  before  the  base,  rough  ana  nodulose ;  the  elytra  rough 
and  nodulose,  very  similar  to  those  figured  for  AtasthaltM 
bellicoaus;  the  female — head  rugose,  not  depressed,  lateral 
edges  of  the  thorax  more  strongly  lirate  and  much  more 
widened  out  before  the  base :  in  both  sexes  the  anterior  and 
intermediate  tibiae  are  slightly  narrowed  before  the  tarsal  end 
and  carinate  their  whole  length  ;  the  legs  obscure  brown,  an- 
tennse  ferrugineous.  The  ocular  ridges  project  more  in  the 
male  than  in  the  female. 

Hab.  Nara.  About  a  dozen  examples  from  a  boletus, 
27th  June,  1881. 

Byrsax  spimceps^  sp.  n. 

Oblongus,  supra  modice  convexus,  dense  squamosus;    c^    capite 

cornibus  duobus  spinifonnibus. 
L.  3-4  mill. 

Oblong,  moderately  convex  above,  with  a  whitish  squama- 
ceous  substance,  which,  in  uninjured  specimens,  obscures  all 
sculpture.  The  male  with  two  long  spine-like  horns,  which, 
when  viewed  sideways,  are  seen  to  be  bent  forwards  in  the 
upper  half,  ocular  ridge  projecting  into  an  outline  of  an 
obtuse  angle ;  the  thorax,  lateral  margins  widely  explanate^ 
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with  markedly  Urate  edges.  In  the  female  the  ocular  ridge 
projects  much  less,  and  the  thorax  behind  the  neck  is  elevated 
m  the  form  of  two  ridges. 

I  have  only  six  specimens  of  this  little  species,  and  they 
are  all  more  or  less  thickly  covered  with  a  whitish  squamosity. 

Hob.  Tuyama  and  Nikko. 

Diaperis  niponenstSj  Lew. 
Diaperis  nipanensis,  Lew.  Ent.  xx.  1887,  p.  217. 

This  species  resembles  a  very  large  specimen  of  D.  bo- 
telly  L. 

Bab.  Nikko,  Mayebara,  Junsai,  and  Sapporo.  Commonest 
in  Yezo. 

Diaperis  Lewisiy  Bates. 

Diaperis  Lewisi,  Bates,  Ent.  M.  M.  x.  1878,  p.  14. 
Diaperis  nibrofasdatus,  Reit.  1879. 

Bab.  Nagasaki,  Kumamoto,  Miyanoshita,  and  Tokio; 
Siberia  {Reitter). 

Derispia,  gen.  nov. 

Body  hemispherical,  outline  of  the  head,  thorax,  and  elytra 
together  being  circular ;  the  head  relatively  somewhat  large, 
eyes  small,  coarsely  granulate,  palpi  large,  terminal  jomt 
oblong;  the  thorax  explanate  laterally,  widely  incised  to 
receive  the  head,  eyes  visible  from  above ;  the  scutellum  tri- 
angular, but  widest  at  the  base ;  the  elytra  dilated  at  the 
sides,  and  in  structure  very  similar  to  those  drawn  for  Leio- 
chrinus  aatzumce  (woodcut,  fig.  2),  but  not  quite  so  wide ;  the 
presternum  rather  narrow,  truncate  behind,  slightly  narrowed 
oetween  the  cox»;  the  mesostemum  small  and  transverse; 
the  metasternum  arched  between  the  coxsb  ;  the  anterior  tarsi 
short  and  pilose  beneath,  linear  but  rather  robust,  the  claw- 
bearing  joint  being  as  stout  as  the  others,  and  the  hind  tarsus 
has  the  basal  joint  long,  like  those  of  Baaanus  and  Scapki- 
dium ;  the  antennsB  also  rather  stout,  first  joint  larger  and 
longer  than  the  second,  third  longer  than  the  second  and  a 
little  constricted  at  the  base,  fourth  stouter  than  the  third  and 
equal  in  size  to  each  of  the  six  following,  terminal  joint 
rather  longer  and  oval. 

Type,  Biaperia  maculipennis.  Mars. 

Leiochrinua  coccinettoides,  Westw.,  also  belongs  to  this 
genus,  the  type  of  Leiochrinua  being  L.  discoidalia^  Westw., 
a  very  different  insect.  The  species  of  this  genus  are  appa- 
rently very  numerous  in  the  eastern  tropics;  I  found  six  in 
Ceylon. 
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Leiochrinus,  Westw. 
Leiochrinus,  Westwood,  Tijdschr.  voor  Ent.  xxvi.  p.  68. 

The  genus  Leiochrinua  was  founded  by  Westwood  in  1883, 
and  a  figure  of  the  type  of  the  genus,  L.fulvicollisj  is  given 
on  pi.  iii.  fig.  14,  and  on  pi.  v.  fig.  7  is  a  drawing  of  the 
posterior  tarsus.  The  type  of  this  genus  evidently  agrees 
with  L.  satzumoBj  sp.  n. ;  the  head  is  entirelv  concealed  under 
the  thorax,  the  latter  segment  and  the  elytra  forming  an 
almost  complete  circular  outline.  With  the  head  thus 
concealed  the  antennal  orbits  are  absent.  The  form  of  the 
tarsi,  also,  in  the  genus  is  most  peculiar.  Westwood  gave  a 
drawing  of  the  upperside  of  the  type,  and  to  supplement  his 
figure  I  give  here  a  woodcut,  fig.  2,  showing  in  outline  the 
under  surface  of  L.  satzumce  and  the  fore  tarsus.  There  are 
several  genera  in  which  the  curious  tarsi  are,  with  more  or 
less  modified  form,  similar,  so  that  I  quite  agree  with  Mr. 
Champion  that  it  is  best  to  group  them  together  as  Leio- 
chrininae.  I  think  the  position  of  the  group  is  near  the 
Diaperinae,  as  they  cannot  be  far  separated  from  the  genus 
Derispiaj  which,  I  think,  is  placed  in  a  natural  position  if  it 
is  put  near  Diaperis. 

Leiochrinus  satzumce,  sp.  n.     (Woodcut,  fig,  2.) 

Circularis,  rufo-testaceus,  nitidus ;  thorace  disco  trausversim  infus- 
cato ;  ely tris  delicate  punctulatis,  disco  rufo-testaceo,  marginibus 
angustissimis  testaceis. 

L.  4  mill. 

Thorax  and  elytra  circular  in  outline,  head  impressed  in 
the  thorax  and  entirely  concealed  when  viewed  from  above ; 

Fig.  2. 


the  tissue  of  the  thorax  is  very  thin  and  pellucid  over  the 
eyes,  which  can  be  dimly  seen  through  it.     The  thorax  has  a 
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wide  transverse  dark  band  across  its  base ;  the  elytra  very 
faintly  punctalate,  the  punctures  most  visible  form  a  line 
close  to  the  suture,  a  dark  band  occupies  the  external 
margins,  but  leaves  the  extremely  narrow  rim  pale;  the 
antennae — four  basal  joints  reddish,  the  others  infuscate ;  the 
legs  reddish  or  brownish  yellow.  When  the  antennae  are 
stretched  out  the  second  joint  does  not  reach  beyond  the  rim 
of  the  thorax. 

Hab.  Yuyama,  Hitoyoshi,  Fukaliori,  and  Nara.  Many 
examples  beaten  from  foliage  in  which  dead  branches  and 
twigs  were  interspersed. 

Leiochrodes,  Westw. 

LeiochrodeSf  Westw.  Tijdschr.  voor  Ent.  xxvi.  p.  69. 
Type,  L.  discoidalia  (pi.  iii.  fig.  15). 

Leiochrodes  convexuSy  sp.  n.     (Woodcut,  fig.  3.) 

HemisphaBricQS,  perconvexus,  piceo-niger,  nitidus;  elytris  hand 
striatis,  impunctatis ;  antennis  pedibusque  rufo-brunneis,  tibiis 
postids  curvatis. 

L.  2i-2|  mill. 

Circular  in  outline,  very  convex  above,  piceous  or  black, 
shining,  with  the  legs  and  antennae  reddish  brown ;  the  head, 
thorax,  and  elytra  wholly  smooth  ;  the  prosternum  bisinuous 
posteriorly  and  widening  out  a  little  from  the  coxae  to  the 
base;  the  hind  tibiae  are  bent  and  enlarged  on  their  inner 


edge  like  the  intermediate  tibiae  figured  in  this  paper  for 
Ischnodactt/ltia  loripes.  This  form  of  tibiae  has,  however,  in 
this  species  apparently  no  sexual  purpose  as  it  is  found  in  all 
my  specimens^  but  the  structure  enables  the  tibia,  in  a  state  of 
repose  or  in  a  state  of  simulating  death,  to  be  brought  closely 
on  to  the  femur  which  fits  into  it. 

Hob.  Nagasaki  and  Kioto.     Occurs  under  damp  decaying 
leaves  in  early  spring. 
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Arrhenoplita  (Hoplocephala)  astattcaj  sp.  n. 

Oblonga,  nitida,  rnfo-bmnnea ;  capite  thoraceque  rufie;  elytris 

nigris  apice  excepto. 
L.  6|  miU. 

Oblong,  reddish  brown ;  the  head  red,  rather  rugosely  punc- 
tured, male  with  two  erect  horns  close  to  the  eyes,  in  the  female 
the  head  is  swollen  only  close  to  the  eyes ;  the  tliorax  red, 
evenly  not  closely  punctulate ;  the  scutellum  obscurely  red ; 
the  elytra  blacky  with  the  apices  red,  punctate-striate,  inter« 
stices  sparingly  punctulate ;  the  antennae  and  legs  red. 

Similar  to  A.  hcemorrAoidalis,  F.,  but  the  thorax  is  much 
wider  and  less  convex  laterally  and  the  thoracic  punctuation 
larger.  A.  hoemorrhoidalis  occurs  in  Siberia  as  well  as  in 
Europe. 

Hab,  Sapporo.  A  boletus  I  found  on  an  oak  contained 
three  males  and  one  female. 

Amaraniha  atrocyanea,  Lew. 

Amaraniha  atrocyaneay  Lew.    Ent.  M.  M.    1891,  ser.   2,  ii.  p.  70 
(MetacUsa,  Duval). 

The  location  of  the  genus  Amarantha  is  doubtful.  Faust 
placed  it  near  Arrhenoplita  (Hoplocephala) ,  but  the  form  of 
the  sterna  and  the  structure  of  the  first  segment  of  the  abdomen 
more  nearly  resemble  a  species  of  Hemicera.  The  short  tarsi, 
however,  are  similar  to  Arrhenoplita.  Amaranthus  is  the 
name  of  a  well-known  flower  of  older  date  than  Mot- 
schulsky's  name.  If  the  latter  is  rejected,  Duval's  name 
will  serve. 

Hab.  Oyayama,  Chiuzenji,  Sapporo,  and  Junsai.  Taken 
abundantly  in  South  Yezo.  It  inhabits  the  touch-wood  of 
decaying  beeches. 

Ischnodactylus  loripesy  sp.  n.     (PL  XIII.  fig.  6,  ^ .) 

Subdepressus,  ovatus,  piceus,  nitidus ;  thoraoe  marginibus,  antennis, 
pedibns  et  epipleuns  rufo-brunneis ;  elytris  fortiter  ponctato- 
striatis. 

L.  $  7,  d  8J  mill. 

Oblong  oval,  pitchy  black, somewhat  depressed;  margin  of 
the  thorax,  epipleurss,  antennas,  and  legs  reddish  brown,  and 
sometimes  also  the  sutural  interstice  of  the  elytra  is  reddish ; 
the  head  somewhat  wide,  rather  densely,  not  coarsely  punc- 
tured, not  comute  in  the  male ;  the  thorax  transverse,  slightly 
explanate  laterally,  punctured  similarly  to  the  head  j  the  scu- 
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tellum  feebly  punctalate ;  the  elytra  rather  long,  parallel  at 
the  sides,  strongly  punctate-striate.  The  hind  tibisB  of  the 
male  are  bent,  basal  half  slender,  tarsal  end  from  the  middle 
enlarged. 

The  form  of  the  hind  tibisB  agrees  somewhat  with  that 
of  the  intermediate  tibiae  of  Platydema  umbratuniy  Mars. 
There  is  an  undescribed  species  in  th^  British  Museum  from 
Singapore  which  resembles  it  closely ;  the  absence  of  the 
armature  on  the  head  of  the  male  in  this  species  does  not 
seem  to  me  suflScient  to  exclude  it  from  Ischnodactylus. 

Bab.  Oyayama.     Three  specimens. 

Platydema  nigroceneumy  Motsch. 
Haiydema  musimm,  Harold,  1878. 

This  species  closely  resembles  P.  Defeaniiy  Cast.,  both  in 
pize  and  colour.  Harold,  in  redescribing  it  as  P.  mustvum^ 
laid  great  stress  on  the  elytra  being  "  striato-punctatis,"  but 
in  a  long  series  of  specimens  half  of  them  have  the  elytra 
punctate-striate.  The  armature  of  the  head  of  the  male  is 
usually  two  tubercles,  but  sometimes  there  are  two  pointed 
but  not  slender  horns.  The  colour  of  the  epipleuraa  is  some- 
times aeneous,  sometimes  reddish. 

Hah.  JNikko,  Miyanoshita,  Kiga,  and  Oyayama.    Common. 

Platydema  Dejeanii^  Cast. 

I  have  a  series  of  examples  which  agree  precisely  with 
Siberian  specimens  referred  to  this  species  by  Eeitter  and 
others. 

Hai.  Junsai,  Sendai,  and  I^ikko.  Commonest  in  the 
north. 

Platydema  MaraeuKj  sp.  n. 
Platydema  nigroaneumj  Mars.,  1876. 

Oblongom,    ffineo-nigrum,    nitidum ;     elytris    distincte    punctato- 

striatis ;  antennis  pedibosque  obscure  brunneis. 
L.  4  j-5  mill. 

Oblong,  greenish  or  brassy  black ;  the  head  and  thorax 
rather  closely  punctulate ;  in  the  male  are  two  frontal  horns, 
straight  and  pointed  in  well- developed  specimens,  in  others 
the  horns  are  reduced  to  two  obtuse  tubercles ;  the  elytra 
distinctly  punctate-striate,  interstices  rather  flat  and  finely 
punctulate,  and  usually  more  brassy  in  colour  than  the 
thorax;  the  antennae  and  legs  are  uniformly  an  obscure 
brown. 

Ann.  <&  Mag.  N.  Ilist,  Ser.  6.  Vol.  xiii.  26 
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There  is  veir  little  to  distinguish  this  species  from  P.  nigro* 
ceneumy  Motsch.,  except  its  size  and  that  the  wider  joints  of 
the  antennae  are  more  transverse. 

Hah.  Nagasaki,  Kumamoto,  Miyanoshita,  Kadzusa,  and 
Yokohama. 

Platydema  higoniumy  sp.  n. 

Breviter  ovaley  conyexam,   SBneum,  metallicum ;   elytris  distincte 

striato-punctatis ;  antennis  pedibusque  obscure  brunneis. 
L.  6i-6J  miU. 

Shortly  oval,  convex  above,  brassy,  very  shining;  the 
head  rather  densely  excavated  between  the  eyes  in  both 
sexes,  the  male  with  two  rather  long  and  acute  horns  well 
separated  from  each  and  scarcely  thickened  at  their  bases ; 
the  thorax  evenly,  not  very  densely,  punctulate,  brassy,  with 
a  purple  tint ;  the  elytra,  interstices  flat,  finely  punctulate, 
striae  consisting  entirely  of  rows  of  punctures ;  the  antennae 
and  legs  obscure  brown. 

This  is  the  most  metallic  species  in  this  series,  and  the 
only  one  in  which  the  elytral  striae  consist  throughout  of  a 
series  of  punctures  only,  each  puncture  being  clearly  sepa- 
rated from  another. 

Uah,  Hitoyoshi,  Oguma,  and  Rakuwayama.  Seven  spe- 
cimens. 

Platydema  sylveatrsy  sp.  n. 

Ovatum,  convexum,  aeneum,  snbmetallicum ;  capite  in  medio  im- 

presso ;  elytris  fortiter  punctato-striatis. 
L.  4|-5  mill. 

Ovate,  convex  above,  brassy  or  brassy  green,  somewhat 
metallic ;  the  head  semicircular  in  front,  clearly  and  rather 
thickly  punctulate,  with  a  median  impression  between  the 
eyes,  impression  deepest  in  the  male ;  the  thorax  narrowest 
anteriorly,  widening  to  base,  lateral  edge  raised,  punctu- 
late, punctures  finer  and  less  close  than  those  of  the  head; 
the  scutellum  smooth  ;  the  elytra  strongly  punctate-striate, 
interstices  little  convex,  with  scattered  and  extremely  fine 
punctures ;  the  antennae  and  legs  dull  reddish  brown.  The 
male  is  apparently  without  armature  on  the  head. 

Hah,  Hakone  and  Kiga.     Six  specimens. 

Platydema  recticorney  sp.  n. 

Oblongo-ovatum,  supra  convexum,  piceum,  nitidum  ;  antennis,  pedi- 
bu8  et  epipleuris  rufis;  thorace  punctulate;  elytris  fortiter 
punctato-striatis,  interstitiis  distincte  punctulatis. 

L.  44-4|  mill. 
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Oblong-ovate,  convex  above,  piceous,  shining ;  the  head 
semicircular  in  front,  reddish  brown  before  the  eyes,  rather 
densely  punctulate,  the  female  with  a  median  fovea  between 
the  eyes,  the  male  with  two  slender  reddish  horns,  straight, 
and  reaching  out  beyond  the  head ;  the  thorax  punctured 
like  the  head,  anterior  angles  rather  broadly  red ;  the  scu- 
tellum  very  obscurely  punctulate;  the  elytra — epipleuras 
reddish,  sometimes  also  the  humeral  angle  is  red,  strongly 
punctate-striate,  interstices  also  very  distinctly  punctulate; 
the  antennsB,  mouth-organs,  and  legs  clear  reddish  brown. 

In  well-developed  males  the  frontal  horns  measure  from 
^  mill,  to  I  mill.,  but  in  a  few  specimens  the  forehead  is 
scarcelv  more  than  tuberculate.  This  species  in  size  and 
general  sculpture  corresponds  with  P.  Marseuli, 

Bab.  Kiga,  Nikko,  Oyayama,  and  Konose.  Rather 
common. 

Platydema  Ij/nceumy  sp.  n. 

Oblongo-ovale,  purpureo-m'grum ;  oculos  supra  parum  approxi- 
matis;  capite  thoraoeque  punctulatis;  elytris  valde  punctate- 
striatis. 

L.  7  mill. 

Oblong  oval,  nearly  black,  with  a  faint  purple  tint ;  the 
head  not  cornute  in  either  sex,  irregularly  and  sparingly 
punctulate ;  eyes  large  and  approaching  each  other  above  on 
the  inner  anterior  edge,  especially  in  the  male ;  the  thorax 
transverse,  narrowest  in  front,  widest  behind,  finely  and 
sparingly  punctulate ;  the  elytra  rather  long,  strongly  punc- 
tate-striate, interstices  microscopically  and  sparsely  punctu- 
late ;  the  antennae  and  legs  dull  brown.  The  sexes  can  be 
distinguished  by  their  tarsi. 

Hah.  Nantaizan,  Y9kohama,  and  Junsai.    Nine  examples. 

Platydema  fumosum,  sp.  n. 

Ovale,  atnim,  opacum ;  antennis  articulis  primo  at  secundo  tarsis- 

que  rufis. 
L.  6i  mill. 

Oval,  densely  black,  opaque ;  the  head  finely  and  sparingly 
punctured,  semicircular  anteriorly ;  the  thorax  archea  at  the 
sides,  bisinuous  behind,  punctured  like  the  head;  the  scu- 
tellum  triangular;  the  elytra,'  striae  fine  and  punctulate, 
interstices  flat ;  the  antennae,  two  basal  joints  red,  the  others 
black ;  the  legs  dusky  brown,  tarsi  reddish,  basal  joint  of 
the  anterior  tarsus  of  the  male  slightly  enlarged.  Head  not 
cornute  in  either  sex. 

2e« 
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In  outline  and  colour  this  species  resembles  P.  umbratum^ 
Mars.,  an  insect  which  measures  10  mill,  and  has  the  basal 
joint  of  the  anterior  tarsus  in  the  male  considerably  enlarged ; 
but  there  are  no  sexual  differences  in  the  tibiae,  I  think 
P.  umbratum  and  P.  malaccum,  Mars.,  and  the  above  species 
miglit  be  very  well  separated  from  Platydema, 

Hab.  Kioto  and  Nara.     Five  examples. 

Platydema  scrtptuniy  sp.  n. 

Oblongo-ovatum,    rufo-brunneum,    subopacum ;    elytris   punctato- 

striatis,  faseiis  doabus  dentato-sdnuatis. 
L.  2J  mill. 

Reddish  brown,  somewhat  opaque ;  the  head  rather  densely 
punctulate,  clypeus  reddish,  semicircular  in  outline;  the 
thorax  punctured  like  the  head,  arched  at  the  sides,  colour 
darkest  on  the  disk;  the  elytra  punctate-striate,  interstices 
opaque  and  impuuctate,  variegated  with  dark  markings, 
which  usually  take  the  form  of  two  dorsal  dentate-sinuate 
fasciae ;  the  apex  reddish  brown,  with  the  pattern  widening 
out  on  the  sides ;  the  antennsB  and  legs  reddish  brown. 

This  small  species  resembles  P.  hieroglyphicumy  Cast.  Brul. 
The  colour  of  the  elytra  is  variable.  This  also,  and  those 
resembling  it,  ought,  I  think,  to  be  separated  from  the  genua 
Platydema, 

Hab.  Nagasaki.     Three  examples. 

Basanus  erotylotdesy  Lew.     (PI.  XIII.  fig.  7.) 
JBasanus  erotyloides^  Lew.  Ent.  M,  M.  1891,  p.  71, 
This  species  is  noticed  here  merely  to  call  attention  to  the 
figure ;  the  insect  is  black,  with  red  or  yellowish-red  elytral 
markings,  and  the  abdomen  is  of  the  same  colour. 
Hab,  Found  in  most  of  the  forests. 

Scaphidema  ornatellum^  sp.  n. 

Ovatum,  8Bneo-nigrum,  nitidum ;  thorace  piano  marginibus  utrinque 

canaliculatis ;  elytris  a  basi  flavo-fasciatis ;  pedibus  rufis. 
L.  4|-5  mill. 

Ovate,  brassy  black,  shining ;  the  head  irregularly  punc- 
tured, anteriorly  reddish ;  the  thorax  more  finely  and  more 
sparingly  punctured  than  the  head,  lateral  margins  distinctly 
canaliculate;  the  scutellum  brassy  or  obscurely  red;  the 
elytra  punctate-striate,  interstices  feebly  convex,  very  spa- 
ringly punctulate,  with  a  yellow  fascia  near  the  base  on 
interstices  3-8 ;  on  the  fifth  interstice  the  fascia  widens  out 
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before  and   behind;  the   antennas   black,  with  three  basal 
joints  red  or  piceous ;  the  legs  reddish  brown,  rarely  black. 
Hob.  Oyayama,  Kiga,  and  Nikko.     Twenty  examples. 

Scaphtdema  ptctipenney  sp.  n. 

Ovatum,  seneo-nigram,  nitidnm;  thorace  pamm  convexo;  elytris 

qnadnfasciatiB ;  antennis  a  basi  pedibusque  rofis. 
L.  3|-3i  mill. 

This  small  species  is  very  similar  to  8.  ornatellum^  but  it 
is  less  broad  and  the  thorax  much  less  conspicuously  canali- 
culate at  the  sides  and  convex  on  the  disk  ;  the  elytra  have  a 
second  fascia  (although  somewhat  obscure)  before  the  apex, 
and  the  apices  are  more  pointed. 

Hab.  Nara.     Three  specimens. 

Scaphtdema  discaUj  sp.  n. 

Ovatum,  senoo-nigrum ;  elytris  obsolete  maculatis  vel  totb  seneis ; 

antennis  a  basi  pedibusque  rufis. 
L.  3^-4  mill. 

Ovate,  brassy  black,  shining ;  the  head  punctured  some- 
what closely,  mouth-organs  reddish ;  the  thorax  finely  and 
sparingly  punctured,  little  convex,  especially  behind  the  neck ; 
tne  elytra  punctate-striate,  with  a  small  fiavous  disk  near  the 
base  on  the  fifth  interstice ;  the  antenna,  three  basal  joints 
red,  rest  black ;  the  legs  reddish  brown. 

The  punctuation  of  the  thorax  is  larger  and  closer  in  this 
species  than  in  the  others  of  this  series ;  the  elytra  are  rela- 
tively longer  and  the  maculation  is  confined  to  a  small  obscure 
disk  near  the  base  of  the  wing-case.  In  a  variety  the  flavous 
disk  is  absent. 

Hab.  Kashiwagi,  KIga,  and  Nikko.     Six  examples. 

Scaphtdema  nigricorne^  sp.  n. 

S,  discali  simillimum,  sed  differt  antennis  longioribus  et  totis  nigris ; 

elytris  immaculatis ;  pedibus  nigris,  tarsis  rufescentibus. 
L.  4  miU. 

This  insect  is  larger  than  S.  discale ;  the  thorax  less  finely 
punctured  and  less  narrowed  anteriorly;  the  antennas  are 
wholly  black,  and  the  legs  black  with  reddish  tarsi*  It  is 
most  similar  to  the  European  8,  ceneumy  Bayk. 

Hab.  Kiga.     A  single  example. 

Alphitophagus  japanusy  Mars. 

I  have  taken  this  species  abundantly  in  Ceylon.  In  a  list 
of  insects  given  in  Tennent's  '  Ceylon,'   1861,  this  species 
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stands  nnder  three  different  names,  in  three  different  genera, 
but  it  is  not  necessary  to  specify  them. 

Hah.  Nagasaki  and  Bukenji,  near  Yokohama.  I  have 
seen  this  species  in  great  abundance  on  many  occasions. 

Alphitophagus  pallidicolUsj  sp.  n. 
Eufo-testaceus,  oapite  thoraceque  dense  punctulatis ;  elytris  nigro- 

fasciatis. 
L.  3^  miU. 

Reddish,  pale  brown,  or  yellow,  antennae  and  legs  the  same 
colour ;  the  head  and  thorax  evenly  and  densely  punctulate  ; 
the  elytra  punctate-striate,  interstices  microscopically  punctu- 
late, with  a  black  fascia  at  the  base  on  interstices  2-6,  and  a 
second  dorsal  fascia  entirely  crosses  the  wing-case,  the  last  is 
usually  broadest  at  the  suture ;  and  in  some  examples  the  two 
fasciae  join  on  the  sutural  interstice. 

Easily  separated  from  A.japdnuSy  Mars.,  by  the  colour, 
size,  and  the  dense  punctuation  of  the  thorax. 

Hah,  Yokohama.  Nine  examples  from  a  boletus  at 
Bukenji  in  company  with  a  lai'ge  number  of  A,  japanus^ 
Mars. 

Pentaphyllus  ohlonguSj  sp.  n. 

Oblongus,  subparallelus,  flavo-testaceus ;  elytris  punctulatis,  striis 

obsoletis ;  antennis  pedibusque  concoloribus. 
L.  2^  mill. 

Oblong,  somewhat  parallel  at  the  sides,  yellow-testaceous ; 
the  head  distinctly  and  not  closely  punctured,  with  the  sur- 
iace  microscopically  strigose ;  the  thorax  arched  at  the  sides, 
with  the  margin  evenly  elevated,  anterior  angles  well  rounded 
off,  surface  sculptured  like  the  head ;  the  scutellum  small  and 
triangular ;  the  elytra  punctulate,  striae  obsolete,  surface  with 
very  feeble  leather-like  sculpture,  lateral  margin  raised  like 
that  of  the  thorax ;  the  antennae,  articulations  1-2  rather 
robust  and  equal,  3-6  shorter  and  smaller,  7  slightly  trans- 
verse, 8  distinctly  transverse,  9-10  rather  widely  transverse, 
terminal  joint  nearly  circular  in  outline,  the  last  five  joints 
forming  a  lax  club. 

This  species  is  larger  and  more  parallel  than  P.  testacetiSj 
Helw.,  and  the  antennae  are  differently  formed,  with  the 
articulations  much  more  lax.  But  the  seventh  and  eighth 
joints  are  transverse,  although  not  very  distinctly  so,  and  I 
have  no  doubt  the  species  are  congeneric. 

Hah,  Yokohama,  at  Bukenji.     One  example. 

Menimus  niponicusy  sp.  n. 

Flavo-testaceus,  nitidus,  supra  couvoxus ;  capite  thoraceque  sparse 
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punetatis;   elytris  striato-pnnctatis ;    antonnis  pedibusque  con- 
coloribus. 
L  2\  miU. 

Yellow-testaceous,  shining,  convex  above  ;  the  head  rather 
large,  eyes  small,  surface  sparingly  punctate,  punctures  some- 
what large  and  irregularly  set ;  the  thorax  punctured  like  the 
head,  rather  stronglv  marginate  at  the  sides ;  the  elytra  mar- 
ginate  externally  like  the  thorax,  widest  in  the  middle,  ob- 
tusely acuminate  behind,  striate-punctate,  the  rows  of  punc- 
tures are  not  very  regular,  and  m  the  interstices  there  are  a 
few  similar  punctures  which  apparently  add  to  their  irre- 
gularity ;  the  prosternal  posterior  process  is  continued  behind 
the  coxse  on  the  same  plane  as  the  anterior  part  and  is 
scarcely  widened  out;  in  a  species  from  New  Zealand  this 
process  is  a  little  depressed  and  slightly  widened  out.  The 
antennae,  joints  7-10  form  a  compressed  club,  the  seventh 
joint  is  smaller  than  the  eighth,  and  is  relatively  larger  than 
in  the  New  Zealand  species,  which  has  a  more  lax  club. 

I  have  placed  this  species  in  Menimua  without  hesitation^ 
notwithstanding  the  other  known  species  in  the  genus  are  all 
from  New  Zealand,  from  whence  Mr.  Champion  has  kindly 
lent  me  an  example. 

Hah.  Kiga.  Found  in  the  recesses  (a  foot  from  the  bark) 
of  a  very  large  and  decaying  beech,  in  company  with  Eugo* 
niopus  Lewiaif  Reit. ;  six  examples. 

Ceropria  sulcifironSy  Har. 

Ceropria  suldfronsy  Har.  S.  e.  Z.  1878,  xxxix.  p.  353. 

The  fine  iridescent  colours  of  this  species  assume  a  circular 
form  both  near  the  humeral  angle  and  before  the  apices  of  the 
elytra.  In  the  other  three  species  of  this  series  the  centre  of 
the  iridescence  is  so  near  the  margin  that  the  colours  can  only 
form  a  semicircle. 

Hab.   Kiga  and  Hakone  (abundant),  and  on  Oyayama. 

Ceropria  subocellata^  Cast. 

Ceropria  mbocellata,  Cast  Brul.  Mon.  p.  308. 

This  species  is  broader  and  more  oval  in  outline  than 
G.  induta,  Wiedem.,  and  it  measures  nearlv  13  mill.  In  the 
male  the  anterior  tarsi  are  scarcely  dilated  and  the  anterior 
and  intermediate  tibiae  are  not  dentate.  There  is  a  long  series 
of  it  in  the  Bates  collection  from  many  localities. 

Bab.  Nagasaki.     Three  examples. 

Ceropria  striata,  sp.  n. 
Oblongo-ovata,  nigra,  nitida ;  thorace  distincte  punctulato ;  elytris 

fortiter  puDctato-striatis,  interstitiis  convexis  et  obsolete  punctu- 

latis. 
L.  Hi  mill. 
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Oblong-ovate,  black,  shining ;  the  head  irregularly  pnnctu- 
late  j  the  thorax  bluish  black,  somewhat  densely  punctulate, 
lateral  margin  canaliculate,  feebly  sinuous  behind  the  eyes, 
bisinuous  at  the  base ;  the  scutellum  smooth,  and  as  large 
again  as  in  G.  induta ;  the  elytra  strongly  punctate-striate, 
interstices  convex  and  nearly  smooth,  with  a  golden  area  over 
the  hind  coxss,  otherwise  similar  in  colour  to  G.  induta.  In 
the  male  the  anterior  and  intermediate  tibiae  are  bent  and  a 
little  enlarged  at  the  tarsal  end,  the  enlarged  part  of  the  ante- 
rior tibiae  is  denticulate  on  the  inner  edge. 

This  species  closely  resembles  G.  indutay  but  it  is  longer, 
with  the  lateral  rim  of  the  thorax  more  elevated,  the  scutel- 
lum larger,  and  the  elytral  interspaces  more  convex  and  less 
punctulate. 

Hab.  Eumakuni  in  Higo.     Three  examples. 

Geropria  induta,  Wiedem. 

Ceropria  induta,  Wiedem.  Zool.  Mag.  i.  3, 1819,  p.  164. 

Specimens  of  this  species  were  named  (7.  suhoceUata^  Cast., 
by  Marseul  in  1876  ;  it  was  originally  described  from  Javan 
specimens.  I  have  taken  it  commonly  in  Ceylon  and  Singa- 
pore, and  it  appears  to  be  distributed  all  over  the  Oriental 
region. 

Hab,  Nagasaki  and  Oyama.  Like  the  three  preceding 
species  in  Japan,  it  occurs  under  the  bark  of  Kuro-matzu 
(PiniLS  massomanaj  S.  &  Z.) . 

[To  be  continued.] 

XLIV. — Natural  History  Notes  from  H.M.  Indian  Marine 
Survey  Steamer  '  Investigatory  Gommander  B,  F.  Hoskyn^ 
E,N.y  late  commanding. — Series  II.,  No.  1.  On  the  Results 
of  the  Deep-sea  Dredging  during  the  Season  1890-91 
(concluded).  By  A.  Alcock,  M.B.,  Surgeon-Captain 
I.M.S.,  Superintendent  of  the  Indian  Museum. 

[Continued  from  p.  334.] 

BRACHYURA. 

Family  Inachidad. 

EcHiNOPLAX,  Miers. 

85.  Echinoplax  pungensy  Wood-Mason. 

Echinoplax  pungens,  Wood-Mason,  Ann.  &  Maff.  Nat  Hist.,  March 
1891,  p.  269. 

Station  115,  188-220  fathoms. 
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Plattmaia,  Miers. 

86.  Platymaia  Wyville-Thomsonij  Miers. 

Platymaia  Wyville-Thomsoni,  Mierd,  'Challenger*  Brachyura,  p.  13, 
pi.  ii.  fig.  1. 

Station  116,  188-220  fathoms,  and  Station  116,  405 
fathoms. 

Anamathia,  S.  I.  Smith. 
87.  Anamathia  Livemwrii^  Wood-Mason. 

An€miathia  Livermorii,  Wood-Mason,  Ajin.  &  Mag.  Nat.  Hist.,  March 
1891,  p.  260. 

Station  112,  561  fathoms. 

Family  CancridsB. 
Nectopanope,  Wood-Mason. 

88.  Nectopanope  longipes,  Wood-Mason. 

Nectopanope  longipesj  Wood-Mason,  Ann.  &  Mag.  Nat.  Hist,  March 
1891,  p.  262. 

89.  Platypilumnua  gracilipesj  gen.  et  sp.  n. 

[Wood-Mason,  Admin.  Report  Marine  Survey  of  India  for  1890-91, 
p.  20,  name  only.] 

Carapace  much  depressed,  perfectly  flat  above,  with  th^ 
surface  nearly  smooth  centrally  and  very  finely  and  closely 
granular  laterally,  and  with  the  regions  indistinctly  defined. 
The  front  has  the  form  of  a  horizontally  projecting  bilobed 
lamella,  with  the  free  edge  sharply  and  very  evenly  spinate 
and  the  sides  turned  abruptly  downwards.  The  margins  of 
the  orbit  are  spinulate,  the  upper  margin  the  more  distinctly 
so,  and  the  lower  margin  terminates  internally  in  a  strong 
oblique  spine,  the  point  of  which  inclines  towards  the  sharply 
vertical  tooth  formed  by  the  already  mentioned  downfoldmg 
of  the  lateral  edge  of  the  frontal  lamella. 

The  antero-lateral  borders  of  the  carapace,  which  are 
arcuate  and  are  shorter  than  the  postero- lateral,  are  armed 
with  three  large  spines,  in  front  of,  between,  and  behind 
which  are  several  spinules.  The  pterygostomian  regions  are 
large  and  inflated,  and  the  branchial  apertures,  especially  the 
efierent  aperture,  are  large  and  patulous. 

The  eye-stalks  are  large  and  are  of  moderate  length ;  the 
corneal  region  is  rather  small. 
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The  antennules  are  long  and  are  transversely  folded,  their 
basal  joint  is  large  and  inflated. 

The  antennas  are  long,  their  basal  joint  is  slender  and  free ; 
the  second  joint  lies  within  the  internal  orbital  hiatus. 

The  inner  edge  of  the  meropodite  of  the  external  maxilli- 
peds  is  convex,  with  a  pair  of  little  spines  at  the  summit  of 
the  convexity  J  the  succeeding  joint  arises  at  the  antero- 
internal  angle. 

The  thoracic  legs  are  furnished  with  many  spines  and  long 
hairs.  The  chelipeds,  which  are  robust,  are  unequal ;  their 
prismatic  meropodite  has  all  its  borders  spiny ;  the  short 
inflated  carpus  is  sharply  granular  and  spinulate  in  the  distal 
half  of  its  dorsal  surface  and  along  the  outer  edge,  while  the 
inner  edge  bears  a  pair  of  rather  large  spines ;  the  palm  is 
spinulate  everywhere  in  the  smaller  cheliped,  but  only  in  the 
proximal  third  of  its  outer  surface  in  the  larger ;  the  fingers 
also  of  the  smaller  cheliped  are  spinulate  on  the  outer  surface, 
while  those  of  the  larger  cheliped  are  smooth ;  the  cutting- 
edges  of  the  fingers  are  finely  and  unevenly  toothed. 

The  other  thoracic  legs  are  long,  compressed,  and  slender, 
and  have  the  meropodite  spiny  along  both  edges,  the  carpo- 
podite  and  propodite  spiny  along  the  front  edge,  and  the 
dactylopodite  styliform. 

Colour  in  the  fresh  state  yellowish  red. 

An  egg-laden  female  from  iStation  115,  188-220  fathoms, 
has  the  following  measurements : — 

Length  of  carapace  18  millim.,  breadth  of  carapace  20 
millim.,  length  of  larger  cheliped  27  millim.,  length  of  longest 
leg  (fourth  pair)  40  millim. 

Family  OcypodidsB. 

90.  Psophetxcua  stridulansy  gen.  et  sp.  n. 

Tisopheticus  strididam,  Wood-Mason,  Dlustrations  of  the  Zoology  of 
H.M.  I.M.S.  *  Investigator/  Crustacea,  part  i.  pL  v.  fig.  1  [no 
description]. 

Body  and  legs  smooth  and  polished,  quite  devoid  of  hairs 
except  for  a  few  distant  setae  on  the  front  edge  of  the  second 
to  fifth  legs. 

The  carapace  is  quadrilateral,  convex  from  before  back- 
wards, and  its  length  is  three  fourths  of  its  breadth.  The 
front  is  a  prominent  declivous  lamina  with  the  edges  entire 
and  sharp.  The  superior  orbital  margin  is  smooth  and  sharp, 
and,  although  strongly  excavated  on  the  whole,  has  a  strong 
median  convexity;  the  inferior  orbital  margin  is  microsco- 
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pically  granular,  and  ends  internally  in  a  blunt-pointed 
tooth. 

The  lateral  margins  are  armed  in  front  with  two  very  strong 
teeth,  the  anterior  one  of  which,  situated  at  the  external 
angle  of  the  orbit,  surmounts  a  remarkable  inflation  of  the 
whole  infraorbital  and  infrahepatic  region;  this  inflation 
culminates  at  the  base  of  the  spine  in  a  finely  granular 
eminence,  against  which  a  strong  unciform  tooth  situated  on 
the  upper  border  of  the  meropodite  of  the  cheliped  can  be 
played,  producing  in  the  dead  animal  a  shrill  sound. 

The  pterygostomian  regions  are  small,  but  the  branchial 
apertures  are  large  and  patulous. 

The  abdomen  in  the  male  is  distinctly  seven-jointed. 

The  eye-stalks  are  stout  and  the  corneal  region  is  reniform 
and  expanded,  its  major  diameter  being  one  nfth  the  length 
of  the  carapace. 

The  antennules  are  long  and  are  transversely"  folded. 

The  antennary  peduncle  lies  within  the  internal  orbital 
notch,  the  first  joint  being  short  and  slender ;  the  antennary 
flagellum  is  more  than  half  the  length  of  the  carapace. 

The  external  maxillipeds  have  the  meropodite  square,  the 
succeeding  joint  springmg  from  the  antero-mternal  angle. 

The  thoracic  legs  are  spiny.  The  chelipeds  are  subequal ; 
the  prismatic  meropodite  has  distally  on  tne  lower  edge  two 
or  three  spines  and  on  the  inner  edge  a  single  one,  while 
about  midway  along  the  upper  edge  is  the  large  unciform 
tooth  already  mentioned;  tne  rhomboidal  carpus  has  two 
spines,  one  at  the  external  the  other  at  the  internal  angle ; 
the  palm  is  large  and  swollen,  and  the  fingers,  which  have 
the  cutting-edge  strongly  and  unevenly  toothed,  are  not 
capable  of  complete  apposition. 

The  second  to  fifth  legs  are  slender,  compressed,  and  of 
moderate  length ;  in  all  the  meropodite  is  distantly  and 
markedly  spinate  and  the  carpopodite  closely  and  finely  spinu- 
late  along  the  front  edge — the  spination  in  the  case  of  the 
second  pair  only  being  indistinct,  or  even  in  part  obsolete — 
and  the  dactyli  grooved  and  extremely  slender. 

In  the  female  the  chelipeds  are  relatively  feebler  and  the 
other  legs  shorter  than  they  are  in  the  male. 

Colours  rose-pink,  corneal  region  violet. 

Several  specimens  of  both  sexes  from  Station  115, 188-220 
fathoms. 

In  the  largest  male  and  female  the  carapace  is  15  millim. 
in  length  and  19  millim.  in  breadth,  the  cheliped  in  the  male 
measuring  29  millim.  and  in  the  female  25  millim. 
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Family  LeucosidsB. 
Bandallia^  Stimpson. 

91.  RandalUa  lamellidentatay  Wood-Mason. 

Randallia  lamellidentata,  Wood-Maaon,  Illustrations  of  the  Zoology  of 
H.M.  I.M.S.  *  Investigator/  Crustacea,  part  i.  pi.  v.  fig.  5. 

Carapace  subcircular,  inflated ;  the  surface  granular,  beaded, 
and  in  the  middle  line  and  on  the  branchial  regions  pustular, 
the  margins  lamellar  and  irregularly  lobulated. 

The  front  is  bilobed ;  the  antero-lateral  margin,  like  the 
anterior  part  of  the  postero-lateral,  is  extended  horizontally 
to  form  a  sharp  lamella,  which  is  cut  up  into  several  uneoual 
lobes  larger  than  the  two  lobes  of  the  posterior  margin.  The 
hepatic,  branchial,  and  intestinal  regions  are  all  very  clearly 
delimited,  leaving  only  the  boundary  between  the  gastric  and 
cardiac  regions  undefined ;  in  the  centre  of  the  tumid  intestinal 
region  is  a  blunt  spine.     The  sternum  is  finely  beaded. 

The  abdomen  is  finely  granular,  and  although  the  segments 
from  the  third  to  the  sixth  are  coalescent,  they  are  all 
distinctly  defined. 

The  eyes  and  orbits  are  very  small,  the  latter  having  two 
fissures  above  and  one  below,  and  a  pronounced  hiatus  inter- 
nally. The  antennulary  fossae  are  large;  the  antennary 
flagella  are  minute. 

The  external  maxillipeds  are  large,  with  the  exposed 
surface  closely  and  finely  beaded;  the  exopod,  which  is 
rather  broader  than  the  endopod,  has  the  outer  margin  nearly 
straight  and  does  not  quite  reach  to  the  pointed  extremity  of 
the  meropodite. 

The  thoracic  legs  are  all  granular  or  finely  beaded.  The 
chelipeds,  though  stout,  are  not  remarkably  prolonged,  their 
length  not  greatly  exceeding  the  breadth  of  the  carapace; 
the  bead-like  granules  on  the  upper  edge  of  the  meropodite 
are  large  j  there  is  a  small  tooth  on  the  outer  side  of  the 
carpus  at  its  distal  end  ;  the  palm  and  the  dactylopodite  have 
the  outer  edge  broadly  and  sharply  crested,  the  immobile 
finger  also  being  slightly  carinated. 

The  remaining  thoracic  legs  are  short  and  slender. 

Colour  white,  with  a  pinkish  blush. 

A  male  from  Station  115,  188-220  fathoms. 

Length  of  carapace  about  12  millim.,  its  breadth  being 
about  13  millim. 
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Familj  DorippidsB. 

Ethusa,  Roux. 

92.  Ethusa  andamanica^  sp.  n. 

This  species  closely  resembles  Ethusa  orientaltSj  Miers 
('Challenger'  Brachyura,  p.  330,  pi.  xxviii.  fig.  1),  from 
which  it  appears  to  differ  only  in  the  following  points : — ^The 
carapace  is  smooth  instead  of  being  granular ;  the  cervical 
and  cardio-branchial  sutures  are  ill-  instead  of  well-defined ; 
the  tooth  at  the  external  orbital  angle  is  not  so  prominent  in 
relation  to  the  front.  • 

A  male  from  Station  115,  188-220  fathoms. 

Length  of  carapace  about  9  millim.,  breadth  about  9  millim., 
length  of  cheliped  11  millim.,  length  of  third  leg  about 
29  millim.,  length  of  fourth  leg  1 1  millim. 

Compared  with  the  other  Indian  species  the  most  remark- 
able character  of  Ethusa  andamantca  is  the  robustness  of  the 
fourth  and  fifth  pairs  of  legs. 

93.  Ethusa  indica,  sp.  n. 

Carapace  finely  and  closely  granular  and  a  little  broader 
than  long. 

The  front  is  bilobed  and  four-toothed ;  the  antero-lateral 
or  external  orbital  angle  forms,  not  a  tooth,  as  in  Ethusa 
andamanicay  but  a  great  spike  projecting  far  beyond  the  frontal 
spines ;  the  lateral  margins  are  strongly  convex  in  their 
branchial  extent  and  then  converge,  so  that  the  breadth  of  the 
anterior  portion  of  the  carapace  is  not  two  thirds  that  of  the 
posterior  portion.  The  cervical  and  cardio-branchial  sutures 
are  well  marked,  and  the  small  tumid  intestinal  region  stands 
out  like  a  wart  between  the  even  more  tumid  branchial 
regions. 

The  eye-stalks  are  slender  and  are  freely  mobile ;  the  eyes 
are  small  but  well  developed  ;  the  orbits  are  imperfect. 

The  basal  joint  of  the  antennules  is  not  inflated.  The 
antennary  flagellum  is  only  about  half  the  length  of  the 
carapace. 

The  chel8B  are  equal ;  the  meropodite  and  fingers  are 
compressed  and  the  carpus  and  palm  inflated ;  the  cutting- 
edges  of  the  fingers  are  closely  apposable  and  are  finely 
crenulate  in  the  distal  half  or  two  thirds. 

The  dactyli  of  the  second  and  third  legs  are  broad 
scimitar-like  blades. 
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The  fourth  and  fifth  pairs  of  legs  are  filiform,  granular, 
and  in  the  distal  third  hairj. 

An  egg-laden  female  from  Station  120,  240  fathoms,  has 
the  following  dimensions : — Length  of  carapace  9*5  miliim., 
greatest  breadth  a  little  over  10  miliim.,  length  of  cheliped 
about  18  miliim.,  length  of  third  leg  33  miliim.,  length  of 
fourth  leg  11  miliim. 

The  most  remarkable  character  of  this  species  is  the  great 
size  of  the  external  orbital  spines. 

94.  Eihuaa  pygmcBa^  sp.  n. 

•Carapace  and  appendages  very  finely  and  closely  granular  ; 
the  length  of  the  carapace  not  quite  equal  to  the  greatest 
breadth.  The  front  is  bilobed  and  four-spined ;  the  antero^ 
lateral  or  external  orbital  angle  forms  a  spine,  much  as  in 
the  preceding  species,  only  that  it  does  not  reach  to  the  level 
of  the  tips  of  the  frontal  spines;  the  lateral  margins  are 
strongly  convex  in  their  branchial  extent  and  then  converge, 
so  that  the  breadth  of  the  carapace  in  front  is  only  two  thirds 
of  its  breadth  behind.  The  cervical  and  cardio-branchial 
sutures  are  well  marked  and  the  gastric,  cardiac^  and  intestinal 
regions  are  all  quite  plainly  delimited. 

The  eye-stalks  are  slender,  the  eyes  are  slightly  dilated, 
and  the  orbits  are  very  imperfect. 

The  chelipeds  are  equal  and  the  fingers  are  closely  appos- 
able  and  finely  crenulate  in  the  distal  half  to  two  thirds  of 
the  cutting-edge. 

The  second  and  third  legs  have  long  scimitar-like  dactyli ; 
the  fourth  and  fifth  legs  are  moderately  stout. 

An  egg-laden  female  from  Station  115,  188-220  fathoms, 
has  the  following  dimensions : — Length  of  carapace  6  miliim., 
breadth  nearly  7  miliim.,  length  of  cheliped  aoout  8  miliim., 
of  third  leg  22  miliim.,  of  fourth  leg  8  miliim. 

This  species  closely  resembles  the  preceding,  from  which 
it  is  distinguished  by  its  much  smaller  size,  by  the  better 
definition  of  the  regions  of  the  carapace^  by  the  smaller 
antero-lateral  spine,  by  the  granulation  of  the  thoracic  legs, 
and  by  the  more  robust  fourth  and  fifth  pairs  of  legs. 

95.  Cymonomops  glaucomma^  gen.  et  sp.  n. 

Carapace  subcircular;  it  and  the  appendages  are  very 
closely  and  finely  granular  beneath  a  dense  pubescence.  The 
front  consists  of  three  deeply  cut  lobes,  the  middle  one  of 
which  is  the  largest  and  most  prominent.     The  middle  lobe 
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again  is  slightly  cleft  at  the  tip,  and  in  the  cleft  is  to  be  seen 
projecting  the  roof  of  the  remarkably  prolonged  buccal 
cavity. 

The  external  orbital  angle,  which  is  somewhat  ventrad  in 
position^  also  forms  a  projecting  tooth,  so  that  the  orbito- 
frontal  region,  which  is  sharply  delimited  from  the  rest  of  the 
inflated  carapace,  has  the  form  of  a  five-pronged  crest  or 
crown.  The  regions  of  the  carapace  are  plainly  delimited, 
excepting  only  in  the  case  of  the  boundary  between  the 
gastric  and  cardiac  regions.  The  pterygostomian  regions  are 
most  remarkably  pu£Ped  out. 

The  abdomen  (in  the  female)  is  large,  and  the  terminal 
segment  has  the  form  of  a  broad  semicircular  plate,  broader 
than  any  of  the  other  segments  and  nearly  as  long  as  all  of 
them  put  together. 

The  orbits  are  capacious,  but  the  eye-stalks  are  slender 
and  the  eyes  are  unpigmented  and  semiopaque. 

The  antennules,  which  are  much  larger  and  longer  than 
the  antennas,  are  incapable  of  flexion  beneath  the  front. 

The  external  maxillipeds  are  of  great  length,  in  correspon- 
dence with  the  remarkable  trouffh-Uke  prolongation  of  the 
buccal  cavity,  which  they  completely  close  in  below ;  their 
meropodite,  which  is  prolonged  far  beyond  the  insertion  of 
the  palp,  covers  the  bases  of  the  antennules  and  antennas, 
their  tips  in  fact  being  visible  from  above;  the  slender 
exopod  does  not  much  surpass  the  ischium. 

Ihe  chelipeds  are  short  but  massive,  and  are  equal;  the 
merus  is  curved,  the  carpus  is  very  small,  the  palm  is  large, 
tumid,  and  crooked,  and  the  fingers  are  broad,  compressed, 
pointed,  very  closely  apposable,  and  have  their  cutting-edge 
very  finely  denticulated. 

The  second  and  third  legs  are  of  great  length,  being  more 
than  four  times  the  length  of  the  body,  the  merus  forming 
more  than  half  their  extent ;  their  dactyli  are  filiform  and  are 
not  much  longer  than  their  protopodite.  The  fourth  and  fifth 
legs  have  the  family  position,  but  are  mere  rudiments,  being 
of  hair-like  tenuity  and  only  about  three  fourths  of  the  cara- 
pace in  length ;  tne  fifth  ends  in  a  hook-like  dactylus. 

A  female  from  Station  116,  405  fathoms,  has  the  following 
dimensions: — Length  of  carapace  6'5  millim.,  breadth  6'5 
millim.,  length  of  cheliped  9  millim.,  length  of  second  leg 
28'5  millim.,  of  fourth  leg  4*5  millim. 

Colour  in  the  fresh  state  chalky  pink. 
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Family  Homolida. 

HoMOLA,  Leach. 

96.  Homola  megalopsj  sp.  n. 

Carapace  quadrilateral,  its  greatest  breadth  being  fifteen 
sixteenths  of  its  length,  its  surface  like  that  of  the  appendages 
finely  and  sharply  granular  and  pubescent  Viewed  from  in 
front  the  front  edge  of  the  carapace  has  the  form  of  an  ex- 
tremely well-marked  double  GQ-shaped  curve,  armed  through- 
out its  extent  with  sharp  spines  and  culminating  in  a  concave 
declivous  rostrum  with  a  slightly  cleft  tip ;  a  pair  of  spines 
on  either  side  of  the  rostrum,  forming  the  armature  of  the 
front  proper,  are  stouter  than  any  of  the  others,  and  imme- 
diately behind  the  inner  spine  of  each  pair  is  a  sharp  tubercle. 

The  rostrum  itself  in  its  basal  portion  descends  between 
the  antennules  as  a  vertical  plate  which  ends  in  a  sharp 
epistomial  spine.  The  lateral  margins  have  a  slight  elegant 
double  curve,  are  very  regularly  spinulate  up  to  the  level  of 
the  hepatic  region,  and  end  in  a  strong  spine  at  the  antero- 
lateral angle. 

The  gastric,  cardiac,  hepatic,  and  branchial  reffions  are  all 
distinctly  delimited ;  the  gastric  region  is  crossed  from  side 
to  side  by  a  sinuous  row  of  seven  spines,  and  each  hepatic 
region  is  surmounted  by  a  puckered  eminence. 

The  segments  of  the  abdomen  are  all  distinct  and  separate 
in  both  sexes,  the  second  segment  having  a  sharp  spine 
centrally ;  all  are  granular  and  pubescent,  and  in  the  third  to 
sixth  the  granules  have  a  tendency  to  concentrate  in  a  raised 
transverse  band. 

The  eyes  are  very  large,  their  major  diameter  being  about 
one  fifth  the  length  of  tne  carapace  ;  they  are  borne  on  long, 
slender,  granular,  and  hairy  eye-stalks,  and  the  hairs  at  the 
corneal  margin  form  a  heavy  fringe. 

The  auditory  tubercle  is  very  prominent. 

The  external  maxillipeds,  like  the  other  thoracic  legs,  are 
granular  and  hairy ;  the  outer  edge  of  their  ischiopodite  and 
meropodite  is  carinated,  the  carina  of  the  meropodite  forming 
a  projecting  lobe. 

The  chelipeds  are  symmetrical  in  both  sexes  and  are  about 
a  carapace  and  a  half  in  length  ;  the  three  crests  of  the  ischio- 
podite and  meropodite,  the  four  or  five  crests  of  the  carpo- 
podite,  and  the  single  (superior)  crest  of  the  palm  are  closely 
spiny,  and  the  fingers,  which  are  about  the  same  length  as 
the  palm,  have  the  cutting-edge  sharp  and  entire. 
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The  other  thoracic  legs  are  long,  stout,  and  compressed, 
the  third  and  fourth  pairs,  which  are  the  longest,  being  twice 
the  length  of  the  chelipeds. 

In  the  second  to  fourth  legs  the  meropodite  has  both  the 
anterior  and  the  posterior  edges  closely  spinate  and  the 
dactylus  is  long.  In  the  fifth  pair  the  meropodite  is  spinate 
on  the  posterior  edge  only,  the  anterior  edge  having  only  a 
single  terminal  spine.  The  fifth  pair  also  differs  in  having 
a  strong  terminal  spine  on  the  posterior  edge  of  the  carpo- 
podite,  which  joint  is  also  longer  than  it  is  in  the  other  legs. 
In  the  fifth  pair  a  very  efticient  subchela  is  formed  by  the 
closing  of  the  short  dactylus  against  a  serrated  eminence  that 
occupies  the  middle  two  fourths  of  the  propodite. 

From  the  orifice  in  the  basal  joints  of  the  fifth  pair  of  legs 
the  vas  deferens  protrudes  as  a  curved  tube. 

In  the  male  the  appendages  of  the  first  two  abdominal 
somites  are  well  developed ;  the  first  pair  are  long  and  hairy 
and  reach  to  the  base  of  the  chelipeds;  they  are  broadly 
tubular  in  their  distal  half  and  are  papiilated  at  the  tip ;  the 
second  pair  are  stoutish  rods  about  two  thirds  the  length  of 
the  first  pair^  and  end  each  in  a  broad  sucker-like  disk.  In 
both  of  these  appendages  all  the  normal  component  parts  are 
recognizable,  although  of  course  modified. 

In  the  female  there  are  five  pairs  of  abdominal  legs,  of 
which  the  first  are  uniramous. 

Colour  in  life  salmon-pink. 

A  male  and  a  female  were  dredged  at  Station  115, 188-220 
fathoms ;  they  both  have  the  same  dimensions,  namely : — 
Length  of  carapace  30  millim.,  breadth  28  millim.,  length  of 
chelipeds  46  millim.,  length  of  third  leg  94  millim.,  length 
of  fifth  leg  60  millim. 

Order  STOMAPODA. 
Squilla,  auctorum. 

97,  Squilla  ienuisptnisy  Wood- Mason. 

SquiUa  tenuispinis,  Wood-Mason,  Ann.  &  Mag.  Nat.  Hist,  March  1691, 
p.  271. 

Station  115, 188-220  fathoms,  and  Station  119,  95  fathoms. 

98.  Squilla  stridulanSj  sp.  n.,  Wood-Mason. 

The  late  Prof essor  Wood-Mason  has  recorded  the  following 
diagnosis  of  this  species  : — 

"  Dorsal  integument  foveolate^rugose,  the  sculpture  coarser 
Ann.  dk  Mag.  N.  Hist.  Ser.  6.  Vol.  xiii.  27 
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on  the  median  lobe  of  the  carapace  and  between  the  sublateral 
carinse  of  the  free  thoracic  and  abdominal  terga  than  at  the 
8i4e8.  Bostrum  oblong,  with  slightly  convergent  concave 
and  upturned  sides,  rounded  antero- lateral  angles^  and  concave 
or  straight  or  slightlj  arched  anterior  margin,  without  longi- 
tudinal ridge,  but  with  a  slightly  rounded  elevation  in  the 
middle. 

"  Eyes  large,  asymmetrical  in  themselves,  both  lobes  being 
greatly  produced,  the  major  diameter  of  their  corneas  con- 
tained two  and  a  half  times  in  the  antennal  scale. 

"Processes  of  antennulary  ring  curved,  sharp,  submu- 
cronate-triangular. 

"  Anterior  end  of  ventral  arc  of  optic  ring  weakly  arched, 
with  a  small  subacute  tooth  at  each  antero-lateral  angle, 
ventrally  convex  posteriorly,  the  nauplius  eye  persistent  on 
the  anterior  slope  of  the  convexity. 

"  Median  dorsal  ridge  of  anterior  lobe  of  carapace  forked 
just  in  front  of  the  dorsal  tubercles,  the  prongs  of  the  fork 
straight,  contained  about  2^  times  in  the  whole  ridge. 
Carapace  obtuse-an^ulated  at  the  junction  of  the  lateral  and 
postero-lateral  margins. 

"  The  acute  lobes  of  the  outer  ends  of  the  fifth  thoracic 
tergum  are  senarated  by  a  wide  notch,  the  anterior  lobe 
tending  towaros  the  ventral  position ;  anterior  lobe  of  the 
outer  end  of  the  sixth  tergum  is  squarish,  with  the  hinder 
angle  acute. 

"  The  dorsal  crest  of  the  carpopodite  of  the  great  raptorial 
limbs  is  entire ;  the  dactylopoaite  weak  and  slender,  its  outer 
margin  level  for  a  short  distance  at  the  very  base,  whence  it 
is  regularly  arched  to  the  extremity,  six-toothed,  all  the  teeth 
distinctly  separate  to  the  very  base ;  the  outer  and  inferior 
apex  of  the  meropodite  is  not  spinous. 

"  Interrupted  dorsal  tubercles  on  second  to  fifth  abdominal 
ter^a  not  cariniformj  of  the  abdominal  terga  the  lateral 
cann»  of  the  first  to  sixth,  the  sublateral  carinas  of  the  third 
to  sixth,  and  the  submedian  carinas  of  the  fifth  and  sixth 
terminate  in  a  spine. 

"Telson  thin,  with  the  submedian  and  sublateral  spines 
of  its  free  margin  long  and  slender,  with  ten  teeth  between 
the  submedians  and  fourteen  between  the  submedian  and 
sublateral  on  each  side ;  median  crest  faintly  notched ;  oblique 
ridges  very  short. 

"In  the  caudal  swimmerets  the  spinous  prolongation  of 
the  base  is  exceedingly  slender,  with  the  blunt  toow  on  the 
outer  margin  of  its  inner  and  longer  lobe  reduced  to  a  rudi- 
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mentanr  condition ;  the  inner  margin  of  the  upper  surface  of 
the  endopodite  is  very  distinctly  and  regularly  crenulate." 
Station  119,  95  fathoms,  and  Station  120,  240  fathoms. 

Order  AMPHIPODA. 

Family  Stegoc6^ialid». 

Andania,  Boeck. 

99.  Andania  spinescens^  sp.  n. 

The  head  is  entirely  concealed  beneath  the  pointed  hood- 
like expansion  of  the  first  thoracic  segment. 

The  first  four  abdominal  segments  are  carinated,  the  carina 
being  prolonged  backwards  as  a  great  spine  overhanging  the 
succeeding  segment. 

Eyes  appear  to  be  absent. 

Colour  m  the  fresh  state  pale  lilac. 


Carapace  of  Andania  spmeseens,  natural  size. 

Station  110,  1997  fathoms;  two  specimens,  both  nearly 
40  millim.  in  length  from  the  tip  of  the  overhanging  hood  to 
the  end  of  the  minute  telson. 

Owing  to  the  mutilation  of  the  appendages  it  is  impossible 
to  properly  describe  this  species. 

Specimens  of  two  small  blind  species  of  Gammaroids  were 
extracted  from  their  burrows  in  the  husk  of  a  sunk  cocoanut 
dredged  from  the  bottom  at  Station  108,  1043  fathoms. 

The  species  described  in  this  paper  that  have  not  been 
already  figured  will  be  figured  in  ^*  Illustrations  of  the  Zoology 
oiF  the  Rj[.M.S.  *  Investigator,' "  part  iii.,  to  appear  either  at 
the  end  of  this  year  or  the  beginning  of  next  year. 


27* 
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XLV. — On  some  rare  and  interesting  Crustacea  from  the 
Dogger  Bank  collected  hy  Ernest  W.  L.  Holty  Esq.  By 
Thomas  Scott,  F.L.S.,  Naturalist  to  the  Fishery  Board 
for  Scotland. 

The  Crustacea  which  form  the  subject  of  this  memoir  were 
presented  to  me  several  months  ago  by  my  friend  Mr.  Ernest 
W.  L.  Holt.  They  were  collected  by  him  at  the  south-west 
end  of  the  Dogger  JBank  in  April  1892,  while  he  was  engaged 
on  board  the  S.S.  'Resolute'  carrying  out  a  series  of 
fishery  investigations  for  the  Marine  Biological  Association. 
The  collection  in  which  the  Crustacea  occurred  was  made 
by  fixing  a  tow-net  to  the  end  of  the  beam  of  the  trawl,  as  is 
done  on  board  the  Scottish  Fishery  Steamer  *  Garland,'  and 
which  is  a  very  efiective  method  for  capturing  those  free- 
swimming  marine  organisms  whose  habitat  is  usually  near 
the  bottom.  The  trawl  on  this  occasion  was  down  for  about 
eight  hours  in  water  the  depth  of  which  varied  from  20  to  26 
fathoms.  The  locality  where  the  collection  was  made  may 
be  given  approximately  as  70  to  80  miles  east  by  north  of 
Spurn  Head  at  the  mouth  of  the  Humber.  When  the  trawl 
was  hauled  up  the  tow-net  fixed  to  the  beam  was  found  to 
contain  a  large  quantity  of  living  matter  consisting  chiefly  of 
small  Crustacea.  In  this  single  tow-net  gathering  the 
number  of  species  of  Crustacea  that  have  been  identified  are 
as  follows,  VIZ. : — Three  species  of  Decapoda,  four  species  of 
Schizopoda,  four  species  of  Curoacea,  twenty-two  species  of 
Amphipoda,  and  five  species  of  Copepoda ;  a  rteropoa,  Clione 
limadna  (Phipps)  {Clione  horealis^  r alias),  was  also  obtained 
in  the  same  collection. 

Some  of  the  Crustacea  obtained  in  this  gathering  have  not, 
so  far  as  I  know,  been  previously  recorded  from  the  English 
coasts ;  indeed  the  collection  as  a  whole  is  a  very  interesting 
one,  and  shows  how  much  may  be  done  towards  increasing 
our  knowledge  of  the  distribution  of  the  British  marine  fauna 
by  the  adoption  of  proper  methods  of  investigation,  and  also 
thereby  tending  to  throw  additional  light  on  obscure  fishery 
questions.  Some  remarks  of  the  Eev.  A.  M.  Norman  on  the 
importance  of  a  knowledge  of  the  Crustacea  in  connexion 
with  fishery  investigations  may  be  appropriately  quoted  here. 
Dr.  Norman  sajs : — "  No  real  progress  can  be  made  with 
respect  to  the  food  of  fishes  until  investigators  are  familar 
with  those  Crustacea  which  constitute  so  large  a  portion  of 
that  food  "  *. 

♦  'Fourth  Annual  Report  of  the  Fishery  Board  for  Scotland/  p.  166 
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The  following  is  a  classified  list  of  the  species  of  Crustacea 
captured  by  Mr.  Holt  and  arranged  in  the  order  in  which 
they  are  referred  to  above. 

Suborder  Decapoda. 
Grangon  Allmanni^  Kinahan. 

Crangon  AUmanm,  KinahaD,  Proc.  Dublin  Nat  Hist  Soc.  vol.  iv.  p.  80 
(1867). 

This  species  appears  to  be  usually  confined  to  off-shore 
waters,  and  may  be  distinguished  from  Crangon  vulgaris  not 
onljr  by  its  colour  when  alive,  but  also  by  the  abdomen 
having  posteriorly  a  distinct  median  dorsal  groove.  Crangon 
Allmanni  frequently  forms  an  important  part  of  the  food  of 
the  haddock  and  the  cod. 

Crangon  nantis^  Kroyer. 

Crangon  nanit8,  Eroyer,  Naturhistorisk  Tidsekrifb,  ser.  1,  vol.  iv.  p.  231 
(1842). 

This  appears  to  be  the  Crangon  hispinosa^  Bell  (Brit. 
Stalk-eyed  Crust,  p.  268,  1853),  and  seems  to  have  a  fairly 
wide  distribution  in  British  waters.  It  is,  as  its  name  implies, 
one  of  the  smaller  species  of  Crangon, 

PandaluB  annulicornisy  Leach. 

Pandalus  annuUcomis,  Leach,  Malac.  Brit.  t.  zl. ;  Bell,  Brit  Stalk- 
eyed  Crust,  p.  297. 

This  is  one  of  the  most  valuable  of  the  smaller  Crustacea  for 
food  purpores.  A  regular  and  remunerative  fishery  of  the 
"  prawn  "  and  the  "  common  shrimp  "  is  carried  on  at  several 
places  round  the  British  coasts.  The  larger  food-fishes  also 
prey  frequently  on  Pandaltia  annulicorntSy  the  fragments  of 
these  Crustaceans  often  forming  a  large  portion  of  the  contents 
of  the  stomachs  of  such  fishes.  It  appeared  to  be  scarce  at  the 
south-west  end  of  the  Dogger  Bank  at  the  time  the  present  tow- 
net  gathering  was  collected. 

Suborder  SCHIZOPODA*. 

Gastrosaccus  spinifer  (Goes). 

Mv9is  spinifera,  Goes,  Crust,  decapoda  podopli.  marina  Suecise,  p.  14 
(1863). 

(1886) ;  Rev.  A.  M.  Norman,  "  On  a  Crangon,  some  Schizopoda,  and 
Cumacea  new  to  or  rare  in  the  British  Seas." 

*  See  also  the  Rev.  A.  M.  Norman's  memoir  on  the  British  MysidsB 
(Ann.  &  Mag.  Nat.  Hist.  ser.  6,  vol.  x.  pp.  143-166  and  242-263,  pk  ix. 
and  X.,  1892). 
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Gastrosaccus  spmiferj  Stebbing,  Ann.  &  Mag.  Nat.  Hist  ser.  5,  vol.  vi. 
pp.  114  and  328,  pL  iii. 

This  crustacean  has  been  obtained  at  several  places  in 
Scotland  and  the  following  English  localities : — OS  Whitby, 
Yorkshire,  and  at  Starcross,  Devon ;  and  the  locality  now 
recorded  is  a  new  station  for  it  on  the  east  coast. 


Eryihropa  Oo'dsiij  G.  O.  Sars, 

Nematopus  Go'esiif  G.  0.  Sars,  Beretning  cm  en  i  Somm.  1865  foret. 

Zool.  Reise  ved  Ejst  af  Chiistianias  og  Christiansandtt  Stif ter,  p.  15 

(1866). 
Erythrops  Ooesii,  id.  Monogr.  Mysider,  p.  24,  pi.  i.  (1870). 

There  are  three  species  of  Erythrops  recorded  for  the 
British  seas,  and  the  largest  of  them  scarcely  reaches  half  an 
inch  in  length.  Erythrops  Ooesii  appears  to  be  the  rarest  of 
the  three  in  British  waters  ;  the  only  locality  from  which  it 
has  been  recorded  hitherto  is  the  Firth  of  Forth,  where  it 
sometimes  occurs  in  considerable  numbers.  The  occurrence 
of  Erythrops  Go'dsii  in  Mr.  Holt's  collection  from  the  south- 
west end  of  the  Dogger  Bank  is  therefore  of  interest  not  only 
because  it  is  a  new  station  for  the  species,  but  also  because 
this  station  is  much  further  southward  than  any  of  its  hitherto 
recorded  habitats. 

Mysidopsis  angusta^  G.  O.  Sars. 

Mysidopgis  angwta,  G.  0.  Sars,  Zool.  Reise  1863  i  Ohristiama  Stift. 
p.  80  (1864). 

This  species  is  readily  distinguished  from  the  other  three 
British  species  of  Mysidopsis  by  its  slightly  forked  telsou.  I 
know  of  only  four  British  records  for  Mysidopsis  angtista^  and 
they  are  all  from  places  in  Scotland ;  the  present  record  there- 
fore is  an  extension  of  its  distribution  on  the  east  coast. 

Schistomysis  ornata  (G.  O.  Sars). 

Myn$  ornata,  G.  0.  Sars,  Beret,  om  en  i  Somm.  1863  foret  ZooL 

Reise,  p.  18  (1864). 
Sckkt(miy$U  ornata,  Norman,  ''  British  MysidsB,"  Ann.  &  Mag.  Nat. 

Hist  ser.  6,  vol.  x.  p.  255  (1892). 

This  is  a  widely  distributed  species  in  the  British  seas ;  it 
IS  a  handsomely  coloured  species.  The  Schizopoda— espe- 
cially those  of  the  family  EtiphausiidsB — ^fbrm  an  important 
part  of  the  food  of  certain  fishes. 
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Suborder  Cumacea. 

Lamprops  fasciatay  G.  O.  Sars, 

»,  G.  0.  Sars,  Om  en  i  Somm.  1862  foret  Zool.  Reise 
!)liriBtiaDia8  og  Trondhjems  Stiffcer,  1863,  p.  44. 

The  carapace  of  this  species  has  three  oblique  lateral  folds 
and  the  telson  is  furnished  with  five  apical  spines.  Lamproj^a 
fasciata  is  very  prettily  marked.  It  was  somewliat  rare  in 
the  gathering  from  the  Dogger  Bank. 

Diastylia  Rathkii  (KrSyer). 

Ckima  Rathkii^  Eroyer,  ^'  fire  nye  Arter  af  SlaBgten  Cuma^^  Natur- 

historisk  Tidsskrift,  ser.  1,  vol.  iii.  p.  508  (1841). 
Dicutulis  RathkiL  Sp.  Bate,  Ann.  &  Mag.  Nat.  Hist  vol  xyii.  p.  451 

(1856). 

This  is  a  large  and  fine  species  and  occurs  sometimes  in 
considerable  numbers.  In  the  Dogger-Bank  gathering  it 
was  somewhat  scarce.  I  have  on  several  occasions  observed 
Diastylia  Rathkii  in  the  stomachs  of  fishes. 

Diastylia  rugoaa,  G.  O.  Sars. 

ZHastyHs  rugota,  G.  0.  Sars,  "  Om  den  aberrante   Erebsdyigruppe 
Cumacea  og  dens  Nordiske  Arter,"  Selskab.  Forhandl.  1864,  p.  41. 

This  species  is  considerably  smaller  than  the  last  and  was 
rather  uncommon  in  the  gathering. 

Paeudoouma  cercaria  (Van  Beneden). 

Leuoon  cercaria,  Van  Beneden,  Recherches  sur  la  Faune  littoiale  de 

Belgique,  Crust,  1860,  p.  85,  pi.  xiv. 
P$eudocuma  cercaria,  G.  0.  Sars,  Middlehavets  Cumaceer,  1879,  p.  114, 

pis.  zl.,  zli.,  and  idii. 

This  was  a  moderately  common  form  in  the  Dog^r-Bank 
gathering.  The  species  appears  to  be  widely  distributed  in 
uie  British  seas. 

Suborder  Amphipoda. 

Parathemisto  oblivia  (Kroyer). 

Hyperia  oblivia,  Kroyer,  Grc^nl.  Amfip.  p.  70,  pi.  iv.  fig.  19  (1838). 
Parathemisto  oblivia,  G.  O.  Sars,  Crust,  of  Norway,  p.  10,  pi.  v.  fig.  1 
(1890). 

This  species  was  common  in  the  Dogger-Bank  gathering. 
It  is  one  of  the  most  important  among  the  Amphipoda  as  fish- 
food.    Hyperia  oblivia  appears  to  be  more  or  less  frequent 
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all  over  the  North  Sea,  but  is  usually  of  rare  occurrence  on 
the  west  coast  of  Scotland.  During  the  whole  of  my  resi- 
dence at  Tarbert,  Loch  Fyne,  in  1885-86,  the  only  member 
of  the  HyperiidaB  I  observed  was  Uyperia  aalba,  a  few  speci- 
mens of  which  were  obtained  in  one  of  the  Aurelia  aurita 
that  had  been  cast  ashore  by  the  incoming  tide,  Mr.  David 
Robertson  states  that  he  obtained  a  single  specimen  of  Para- 
themisto  ohlivia  near  the  Mull  of  Cantire;  and  this  was  the 
only  one  he  remembers  ever  having  met  with  in  the  Firth  of 
Clyde  *. 

Euihemiato  compreaaa  (Goes). 

Themisto  compressaj  Goes,  (Efvers.  af  Eongl.  Svenska  Yetensk.-Akad. 

Forhandl.  (1866). 
EuthemUto  compresiOf  G.  0.  Sara,  Crust,  of  Norway,  p.  12,  pi.  v.  fiir.  2 

(1890). 

This  is  a  larger  species  than  the  last^  and  apparently  some- 
what erratic  in  its  movements  so  far  as  its  presence  on  the 
east  coasts  of  England  and  Scotland  is  concerned.  At  one 
time  it  may  be  of  frequent  occurrence,  or  even  quite  common, 
while  at  another  time  not  a  single  specimen  can  be  obtained. 
A  few  specimens  only  were  observed  in  the  tow-net  gathering 
from  the  Dogger  Bank. 

Callisoma  crenatay  Spence  Bate. 

Callisofna  creiuUOf  Spence  Bate,  Cat.  Amphip.  Brit.  Mus.  p.  85,  d1.  xiv 
fig.  6  (1862).  r      ^f         • 

Callisoma  crenata  appears  to  be  a  generally  distributed 
species.  If  a  dead  halt- decayed  fish,  sea-urchin,  or  such  like 
is  brought  up  in  the  dredge,  Callisoma  crenata  is  almost 
sure  to  be  present,  and  sometimes  in  swarms,  feeding  on  the 
putrid  animal  matter. 

Hippomedon  denticulatus  (Spence  Bate). 

Anonyx  denticulatus,  Spence  Bate,  Cat.  Amphip.  Crust.  Brit.  Mus. 

p.  76(1862). 
Hippomedon  denticulatus,  G.  O.  S^rs,  Crust,  of  Norway,  p.  66,  pi.  xx 

(1890).  J    r      tr 

This  fine  species  was  frequent  in  the  tow-net  material  from 
the  Dogger  Bank.  It  is  readily  distinguished  from  its  allies 
"  by  the  peculiar  form  of  the  tooth-like  posterior  projection 
of  the  last  epimeral  plates  of  the  metasome  "  f- 


•  *  The  Amphipoda  and  Isopoda  of  the  Firth  of  Clyde/  by  David 
obertaon,  F.L.S.,  F.G.S.,  p.  66  (1888).  ^ 

t  G.  0.  Sars,  op.  cit.  p.  67. 
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Orchomenella  ciliata^  G.  O.  Sars. 

Orchomenella  cHiata,  G.  0.  Sars,  Crust,  of  Norway,  p.  69,  pi.  xxv.  fig.  2 
(1891). 

This  somewhat  rare  species  was  obtained  sparingly  in  the 
Dogger-Bank  gathering.  It  appears  to  have  a  fairly  wide 
distnbution,  as  Chevreux  records  it  from  the  coasts  of  France. 

Tryphosites  hngipes  (Spence  Bate). 

Antmyx  longipes,  Spence  Bate,  Cat.  Amphip.  Brit.  Mus.  p.  79^  pL  xiii. 

fig.  4  (1862). 
Tryphosites  lonpipeSj  G.  O.  Sars,  Crust,  of  Norway,  p.  81,  pi.  xxviii. 

fig.  3,  pi.  zzix.  fig.  1. 

This  species  occurred  very  sparingly  in  the  Dogger-Bank 
material.    Its  known  distribution  extends  to  the  Mediterranean. 

BatJiyporeta  norvegica^  G.  0.  Sars. 

Bathyporeia  norvegica,  G.  0.  Sars,  Crust,  of  Norway,  p.  128,  pi.  xliii. 
(1801). 

Bathyporeia  norvegtca  was  first  recorded  as  British  in  the 
Ann.  &  Mag.  Nat.  Hist.  1892,  ser.  6,  vol.  x.  p.  205,  from 
specimens  obtained  in  the  Firth  of  Forth.  This  appears  to 
be  the  first  record  of  its  occurrence  on  the  English  coast.  It 
is  readily  distinguished  from  any  other  allied  form  by  its 
larger  size  and  especially  by  the  tooth-like  form  of  the 
postero-lateral  angles  of  the  epimeral  plates  of  the  third 
segment  of  the  metasome. 

Bathyporeia  pelagica^  Spence  Bate. 

Bathyporeia  pelagica,  Spence  Bate,  Cat.  Amphip.  Brit.  Mus.  p.  174, 
pi.  xxxi.  fig.  6  (1862). 

This  is  a  smaller  species  than  the  last,  and  it  has  a  fairly 
wide  distribution.  Several  specimens  occurred  in  the  Dogger- 
Bank  tow-net  gathering. 

Argisaa  hamatipea  (Norman). 

Syrrhoe  hamaHpes,  Norman,  Report  of  the  d8th  Meeting  of  the  Brit. 

Assoc,  1868. 
Argma  typicay  Boeck,  Crust.  Amphip.  hor.  et  arct.  p.  45  (1870) ;  G.  0. 

Sars,  (>ust.  of  Norway,  p.  141,  pi.  xlviii.  (1891). 
Argissa  hamaiipes,  Scott,  Eleventh  Annual  Report  of  the  Fishery 

Board  for  Scotland,  pt.  iii.  p.  213,  pi.  v.  figs.  80,  31. 

Several  specimens  of  this  curious  species  were  obtained  in 
the  gathering  from  the  Dogger  Bank.  The  present  is  a  new 
record  of  the  species  for  the  English  east  coast.  It  has  been 
obtained  at  several  places  on  the  Scotch  coasts. 
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Ampeltsca  typica  (Spence  Bate). 

Tetromatus  tt/picus,  Spence  Bate,  Brit.  Assoc.  Report,  1855,  p.  58. 
Ampdisca  Gaimardiu  id.  (non  Kroyer),  Brit.  Se88.-€Yed  Crust  vol.L 

p.  127  (1863). 
Ampeli9oa  typica,  G.  O.  Sors,  Crust,  of  Norway,  p,  165,  pL  IviL  (1891). 

Several  specimens  of  this  species  were  obtained. 

Ampkilochus  tenuimanus,  Boeck. 

Amphilochus  tenmmanus,  Boeck,  Crust.  Amphip.  bor.  et  aret  p.  51 
(1870). 

The  characters  that  distinguish  this  species  from  Amphu 
lochus  manudens  are  somewhat  obscure.  There  is  no  tooth- 
like projection  at  the  base  of  the  dactyli  of  the  gnathopods 
as  there  is  in  those  of  Amphilochua  manudens.  The  last 
pair  of  epimeral  plates  of  the  metasome  are  simply  angular 
and  want  the  small  but  distinct  denticle  at  the  postero-lateral 
angles,  and  the  telson  is  also  longer.  The  present  is  the  only 
record  I  know  of  for  AmphilocXus  tenuimanus  for  the  east 
coast  of  Great  Britain.  Mr.  David  Robertson  has  taken  it  in 
the  Firth  of  Clyde,  near  Cumbrae. 

Amphilochoides  pusiUuSj  G.  O.  Sars. 

AmphilochoideB  pusiUuSy  G.  O.  Sars,  Crust,  of  Norway,  p.  222,  pi.  Ixxvi. 
(1892) ;  T.  and  A.  Scott,  Ann.  &  Mag.  Nat.  Hist.  ser.  6,  vol  xiii. 
p.  147  (1894). 

This  species  has  only  recentlv  been  added  to  the  British 
fauna  from  specimens  obtained  in  the  Firth  of  Forth  and 
St.  Andrews  Bay ;  and  the  present  record  is  an  interesting 
addition  to  our  knowledge  of  its  distribution  in  British  waters. 

Stenoiho'4  marina  (Spence  Bate) . 

Montagua  marine^  Spence  Bate,  Cat.  Amphip.  Brit.  Mus.  p.  56,  pi.  viiL 

fig.  5  (1862). 
Stenothoe  marina,  G.  0.  Sars,  Crust,  of  Norway,  p.  236,  pi.  botx.  (1892). 

A  few  specimens  of  this  widely  distributed  species  were 
obtained  in  the  Dogger-Bank  gathering. 

Perioculodea  longimantia  (Spence  Bate). 

Monoculodes  Umgimanus,  Spence  Bate  and  Westwood,  Brit  Se88.-eyed 

Crust.  voL  xi.  p.  507  (1869). 
Periocidodes  Icngxmanus,  G.  O.  Sars,  Crust,  of  Norway,  p.  818,  pi.  ex. 

fig.  2,  pi.  cxi.  fig.  1. 
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The  distribution  of  this  species  extends  from  Norway  to 
the  Mediterranean,  and  it  is  of  frequent  occurrence  in  the 
British  seas. 

Pontocratea  norvegicusy  Boeck. 

Pontocrates  norvegteus,  Boeck^  Crust.  Amphip.  bor.  et  arct.  p.  91  (1870). 
Kroyera  aUamarinay  Spence  Bate  and   Westwood;  Brit.  Se88.-eyed 
Crust,  vol.  i.  p.  177  (1863). 

A  few  specimens  of  this  species  were  obtained  in  the 
material  from  the  Dogger  Bank. 

Synchelidium  bremcarpum  (Spence  Bate) . 

Eroyera  brevicarpa,  Bate  and  Westwood,  Brit.  S68S.-6yed  Crust.  toL  zl. 

p.  508  (1869^. 
SyncheUdtum  orevicarpum,  G.  O.   Sars,  Crust,  of  Norway,  p.  818, 

pi.  cxii.  fig.  1  (1892). 

This  is  a  small  species  with  curious  gnathopods.  It  does 
not  appear  to  be  very  common  in  the  British  seas. 

Halimedon  Miilleriy  Boeck. 

Halimedon  MoUeri,  Boeck,  Crust.  Amphip.  bor.  et  arct.  p.  89  (changed 

afterwards  by  Boeck  to  H,  MuUeri), 
Halimedon  Miilleri,  Q,  0.  Sars,  Crust,  of  Norway,  p.  327,  pi.  cxv. 

(1892). 

This  was  a  somewhat  rare  species  in  the  Dogger-Bank 
material. 

Iphimedia  ?obesa,  Eathke. 

Ipkimedia  obesa,  Kathke,  Acta  Acad.  Leop.  t.  zz.  p.  85,  pi.  i.  fig.  1 
(1843).     • 

A  specimen  apparently  belonging  to  this  species  but  some- 
w  hat  imperfect  occurred  in  the  gathering  from  the  Dogger 
Bank.  The  species  has  a  wide  distribution  in  the  British 
seas.  It  is  frequently  ornamented  with  transverse  bands 
usually  of  a  rich  brownish  or  reddish  colour. 

Apheruaa  horealia  (Boeck). 

Apherusa  boreaUa  (Boeck),  G.  0.  Sars,  Crust,  of  Norway,  p.  441, 
pi.  dv.  fig.  2  (1893). 

This  species  was  of  common  occurrence  in  the  Dogger- 
Bank  material.  The  two  dorsal  tooth-like  projections  of  the 
metasome  appear  to  be  more  strongly  developed  in  the  male 
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than  in  the  female ;  the  telsou  is  in  the  form  of  an  elongate 
narrow  triangular  plate  with  an  acute  apex ;  a  minute  hair 
springs  from  a  small  marginal  notch  on  each  side  of  the 
apex.  This  is  also  one  of  the  more  common  species  of 
Amphipods  in  the  Firth  of  Forth. 

Megaluropus  agilisj  Norman. 

Megaluropus  agiiiiy  Norman,  Ann.  &  Ma^.  Nat  Hist.  ser.  6,  vol.  iii. 
p.  446,  pi.  xviii.  figs.  1-10  (1889) ;  id.  ibid.  ser.  6,  voL  iv.  p.  123, 
pi.  X.  figs.  16-17  (1889). 

Several  specimens  of  this  Amphipod  were  obtained  in  the 
material  from  the  Dogger  Bank ;  it  appears  to  be  generallj 
distributed  round  the  British  coasts. 

Dulichiay  sp. 

An  imperfect  specimen  of  DuUckia  was  obtained  in  the 
Dogger-Bank  material ;  some  of  the  more  important  append- 
ages were  absent^  rendering  specific  identification  doubuul. 

Caprella,  sp. 

A  few  specimens  of  a  Caprella  were  also  obtained,  but 
they  were  too  imperfect  for  the  species  to  be  satisfactorily 
maae  out. 

Suborder  COPEPODA. 

This  suborder  was  represented  in  the  Dogger-Bank 
gathering  by  five  species,  all  of  which,  with  one  exception, 
are  more  or  less  common  in  the  British  seas.  The  species  are 
as  follows  : — Calanus  finmarchicus  (Gunner),  one  of  the  most 
abundant  species  in  the  gathering ;  Pseudocalanua  elongatuSj 
Boeck,  frequent;  Temora  hngicornia  (O.  F.  Miiller),  abun- 
dant; Mitridia  armata^  Boeck,  rare;  and  Centropagea 
hamatua  (Lilljeborg),  frequent. 

There  was  another  and  a  smaller  gathering,  collected  on 
the  same  date  and  near  the  same  locality  as  the  one  now 
described ;  but  the  species  were  much  fewer,  and  those  that 
were  represented  in  the  material  did  not  differ  from  those 
already  referred  to.  In  both  gatherings  SagitUe  were  more 
or  less  common,  and  many  of  them  were  of  large  size. 
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XLVI. — On  Two  email  Collections  of  Neuroptera  from  Ta-- 
chien-luj  in  the  Province  of  Szechuen^  Western  China^  on  the 
frontier  of  Thibet.     By  ROBERT  M'Lachlan,  F.R.S.  &c. 

For  the  materials  from  which  this  paper  has  been  drawn  up 
I  am  indebted  to  my  good  friend  Mons.  Ren^  Oberthttr,  of 
Rennes,  who  obtained  them  from  his  collectors  in  the  above- 
mentioned  locality.  Ta-chien-Iu  is  situated,  I  believe, 
at  a  considerable  elevation.  The  number  of  new  forms 
in  such  comparatively  small  collections  is  remarkable  and 
significant.  In  several  respects  the  affinities  are  with  Japan 
rather  than  with  the  Himalayas,  notwithstanding  the  nearer 
proximity  of  the  latter. 

Trichoptera. 
Fam.  Phryganeida. 

Neuronia  [Hohstomis)  regina^  M'Lach. 

HcHostomis  Madachlaniy  White,  var.  regina,  M^Lach.  Joum.  Linn. 
Soc.,  Zool.  xi.  pp.  103, 104. 

Nearly  a  quarter  of  a  century  has  passed  since  I  indicated 
the  Japanese  form  of  the  Himalayan  H.  Maclachlani  as 
probably  a  distinct  species  and  suggested  the  name  regina 
for  it.  Since  then  I  have  received  and  seen  many  examples 
of  both  forms  from  their  respective  habitats,  ana  they  keep 
themselves  thoroughly  distinct  so  far  as  coloration  is  con- 
cerned. I  am  now  disposed  to  attach  little  importance  to  the 
apparently  narrower  wings  in  the  Japanese  insect.  Of  the 
common  origin  of  the  two  forms  there  can  be  no  doubt^  but 
they  appear  to  me  now  entitled  to  rank  as  species ;  and  I  am 
the  more  confirmed  in  this  view  because  in  the  collection  from 
Ta-chien-lu  there  is  a  single  male  which  in  colour  conforms 
to  the  Japanese  condition  and  not  to  the  Himalayan.  In 
wing-contour  it  is  the  same  as  the  Himalayan  (but  so  also 
are  some  examples  from  Japan).  If  any  differences  exist  in 
the  anal  parts  they  are  only  very  slight  and  remain  to  be 
detected. 

Fam.  Limnophilids. 
Halesus  amplus^  sp.  n. 

Body  fuscous  above,  ochraceous  beneath.  Head  above  and 
pronotum  clothed  with  fuscous  hairs,  those  on  the  front  and 
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pleoraB  ochraceous.  AntenusB  strong^  shorter  than  the  wings, 
Drown,  with  yellowish  annulations,  and  the  basal  joint  is 
dingy  yellowish.  Palpi  yellowish  or  testaceous.  Legs 
testaceous,  with  not  very  numerous  stout  black  spines  on  the 
tibiae ;  on  the  anterior  and  intermediate  tibiae  each  spine  arises 
from  a  black  spot ;  tips  of  the  tibiae  and  of  each  tarsal  joint 
black. 

Anterior  wings  long,  rather  narrow,  elliptical  at  the  apnex, 
the  membrane  finely  granulose,  and  clothea,  as  are  the  veins, 
with  fine  short  blackish  hairs;  on  the  postcostal  region 
these  hairs  are  long  and  strong,  and  there  is  a  dense  fringe  of 
blackish  hairs  at  the  base  of  the  costal  margin.  The  ground- 
colour is  smoky  greyish  (browner  in  the  female),  closely 
sprinkled  with  minute  pale  points,  and  on  each  side  of  the 
veins  these  points  alternate  in  an  irregular  manner  with 
darker  spaces  (especially  on  the  apical  sectors)  ;  on  the  lower 
edge  of  the  cellula  thyridii  and  on  the  lower  edge  of  the 
postcosta  is  an  interrupted  blackish  line ;  at  the  termination 
of  the  postcostal  cellules  is  a  rather  conspicuous  rounded  pale 
spot.  Neuration  scarcely  darker  than  the  ground ;  discoidal 
cell  very  long  and  narrow,  leaving  only  a  short  footstalk, 
apical  cells  all  long,  the  first  longer  than  those  succeeding, 
oblique  at  its  base,  second  to  fourth  nearly  equal. 

Posterior  wings  pale  smoky  grey,  slightly  iridescent ;  at 
the  base  of  the  costal  margin  are  tufts  of  long  silky  pale 
hairs,  and  there  is  a  fringe  of  similar  hairs  on  the  anal 
margin.     Neuration  pale,  the  anal  sectors  darker. 

In  the  male  the  mar^n  of  the  last  dorsal  segment  is  some- 
what raised  and  excised  in  the  middle,  and  proceeding  there- 
from is  a  black  thickened  portion  produced  into  a  rounded 
knob  on  either  side  and  deeply  excised  in  the  middle. 
Superior  appendages  small  and  not  prominent,  ear-shaped  or 
broadly  sickle-shaped,  yellowish,  with  pale  hairs  (intermediate 
appendages  doubtful).  Inferior  appendages  arising  nearly 
contiguously  from  each  side  of  the  middle  of  the  margin  of 
the  last  ventral  segment ;  viewed  ventrally  they  are  short, 
flattened,  the  inner  edge  deeply  excised  in  its  apical  half  and 
clothed  with  long  yellowish  hairs  (concolorous  with  the 
appendages  themselves) ;  all  the  inner  parts  concealed. 

in  the  female  the  margin  of  the  last  dorsal  segment  is 
slightly  produced  triangularly.  Appendices  flattened,  sub- 
triangular,  their  outer  surface  excavated.  Side-pieces  of  last 
ventral  segment  small.  Vulvar  scale  large,  prominent,  and 
yellow,  consisting  of  two  broad  oblong  side-lobes,  rounded 
externally,  and  a  contiguous  middle  lobe  in  the  form  of  a  long 
acute  triangle  of  equal  length  with  the  side-lobes. 
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Length  of  body,  ^  15,  ?  16  millim.  Expanse,  ^  52, 
$  56  millim. 

One  male,  one  female. 

A  large  insect,  with  no  parallel  amongst  strictly  European 
forms.  In  contour  of  wings  it  resembles  the  European  Steno- 
phylax  concentricusj  M'Lach.  et  auct.  (nee  Zett.),  but  is 
larger  and  darker. 

Stenopsyche  grxseipennia^  M'Lach. 

Three  males  and  one  female. 

This  identification  is  based  on  the  supposition  that  one 
species,  varying  much  in  size  and  in  intensity  of  colour, 
extends  from  the  Himalayas,  through  North  China,  to  Japan 
and  the  Loo-Choo  Islands,  a  point  that  requires  an  exhaustive 
study  to  decide.  The  examples  here  under  consideration 
have  the  anterior  wings  very  darkly  marbled  and  the  posterior 
very  opaque  white,  with  broad  fuliginous  apex;  some  ex- 
amples from  Sikkim  &c.  in  the  Himalayas  are  similar  in  this 
respect ;  the  smoky  apex  of  the  posterior  wings  appears  to 
be  only  a  matter  of  degree.  At  the  most  I  think  these  can 
only  be  local  forms,  not  perhaps  suflSiciently  differentiated  for 
specific  distinction. 

Neuroptera  Planipennia. 

Fam.  Panorpids. 

Panorpa  diceras^  sp.  n. 

Body  pale  orange-yellow,  with  black  markings  as  follows: — 
on  the  nead  is  a  large  spot  in  which  the  ocelli  are  placed, 
continued  as  a  fine  line  between  the  basal  joints  of  the 
antennae  and  expanded  into  a  triangle  on  the  front  below 
them  ;  rostrum  with  two  lines  gradually  convergent  towards 
the  apex;  a  line  on  either  side  of  the  body  commencing 
on  the  prothorax  and  continued  to  the  end  of  the  fifth 
abdominal  segment,  broadest  on  the  basal  segments. 

Antennae  and  palpi  black.  Legs  greyish  yellow,  with 
short  blackish  pubescence ;  tips  of  tarsal  joints  blackish,  the 
last  two  joints  of  the  intermediate  and  posterior  tarsi  nearly 
wholly  blackish ;  spurs  piceous ;  claws  testaceous,  with  three 
or  four  long  comb-like  teeth  within. 

Wings  moderate,subobtuse,  dusky  hyaline,  the  extreme  apex 
pale  fuliginous ;  otherwise  without  markings,  save  that  the  ptero- 
stigma  is  yellowish  and  rather  long.  Subcosta  not  extending 
to  the  pterostigma  in  either  pair.     Neuration  black,  but  the 
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transverse  nervules  appear  whitish  in  certain  lights,  as  also 
does  the  base  of  the  furcation  of  the  upper  cubitus. 

Abdomen  short,  with  fine  silky  whitish  pubescence;  all 
the  segments  to  the  fifth  transverse.  Third  dorsal  segment 
slightly  produced  into  a  rounded  flap  in  its  middle,  appa* 
rently  covering  a  cavity  in  the  anterior  portion  of  the  fourth  ; 
sixth  segment  as  long  as  the  fourth  and  fifth  united,  oblong, 
the  middle  of  its  posterior  end  above  is  produced  into  two 
shorty  strong y  cylindrical^  ohtusSj  slightly  divergent  horns ; 
seventh  longer  than  the  sixth,  obconical,  curved  upwards, 
excised  and  narrowed  at  its  base  above ;  eighth  about  the 
length  of  the  seventh,  narrowly  obconical,  straight:  cheli- 
ferous  segment  short,  the  lateral  pieces  strongly  rounded,  the 
chelae  shorter  than  the  segment,  turned  inwards  and  crossing ; 
on  the  inner  edge  of  each  is  a  tooth  about  the  middle,  after 
which  the  apical  portion  is  excised,  and  there  are  probably 
one  or  two  inner  teeth  at  the  extreme  base;  appendages 
flattened,  closely  applied  to  the  edges  of  the  rounaed  side- 
lobes,  gradually  dilated  to  near  the  apical  portion,  which  is 
oblique  inwardly,  the  inner  edge  with  a  fringe  of  rather 
strong  distant  black  hairs  (the  whole  cheliferous  segment  is 
more  dusky  in  colour  than  those  preceding  it,  and  on  its  inner, 
or  upper  side  if  extended,  is  an  appearance  as  of  two  long 
yellow  hairy  processes,  damaged  in  the  individual  before  me). 

Expanse,  ^  30  millim. 

Only  one  individual  is  before  me,  remarkable  for  its  pale 
colours  and  the  conformation  of  the  margin  of  the  sixth 
segment. 

Fam.  Ascalaphids. 
Idricerus  exilis^  sp.  n. 

Body  slatv  cinereous.  Head  above  very  densely  clothed 
with  long  black  hairs  directed  forward  in  a  tuft  between  the 
antennae;  on  the  front  is  a  dense  tuft  of  blackish  hairs, 
directed  upwards,  below  the  antennae ;  below  tliis  the  hairs 
are  cinereous,  mixed  with  black  at  the  sides ;  clypeus  and 
labrum  yellow ;  palpi  testaceous ;  mandibles  piceous  at  tip. 
Antennae  wholly  olack  (including  the  capitate  club).  Thorax 
above  with  cinereous  hairs,  mixed  with  blackish  on  the  sides ; 
pleurae  and  breast  with  dense  long  whitish  silky  hairs.  Le^ 
reddish ;  tarsi  black  ;  on  the  anterior  tibias  beneath  is  (male 
only?)  a  dense  cushion  of  pale  ochreous  hairs  occupying  the 
whole  length ;  spurs  black,  those  on  the  posterior  tibiae  about 
as  long  as  the  first  two  tarsal  joints ;  claws  strong,  black, 
rather  longer  than  the  terminal  tarsal  joint.     Abdomen  with 


Digitized  by  VjOOQ IC 


NeuropUra  from  Western  China.  425 

sparse  long  blackish  hairs,  moderately  stout  in  male,  its 
cinereous  ground  varied  by  a  broad  velvety-black  annulation 
at  the  posterior  end  of  each  segment  above  (only  to  third 
segment  beneath)  ;  on  the  side  of  the  posterior  margin  of 
each  dorsal  segment  is  a  short  reddish  line  (scarcely  visible  on 
the  terminal  segments  and  probably  altogether  discoloured  in 
examples  in  bad  condition);  terminal  dorsal  segment  pro- 
duced above,  with  a  tuft  of  long  blackish  hairs ;  terminal 
ventral  segment  obtusely  triangular  on  each  side,  with  long 
blackish  hairs. 

Wings  vitreous,  with  watery-blue  iridescence,  rather 
narrow,  the  inner  margin  slightly  dilated  before  the  termina- 
tion of  the  cubiti;  anal  angle  of  anterior  wings  rounded, 
followed  by  a  slight  excision.  Neuration  wholly  black, 
except  at  the  extreme  base  and  a  short  space  at  the  base  oi 
the  radius,  which  are  yellowish  (including  the  membranous 
attachments) ;  pterostigma  small,  blackish  fuscous,  with  two 
included  nervules  in  the  anterior  and  three  in  the  posterior ; 
postpterostigmatic  area  commencing  with  two  rows  of  cellules, 
then  going  on  to  three  and  then  to  four,  the  cellules  of  the 
marginal  series  the  smallest,  those  of  the  lower  series  the 
largest ;  about  thirty-seven  costal  nervules  before  the  ptero- 
stigma; four  or  five  rows  of  cellules  between  the  lower 
cubitus  and  the  inner  margin. 

Length  of  body  ((J)  34  millim.  Expanse  of  wings  85 
millim. ;  len^h  of  anterior  wing  41  millim.,  greatest  breadth 
10  millim. ;  length  of  posterior  wing  32  millim. 

One  male. 

Apparently  more  closely  allied  to  the  Japanese  /.  jctpontcus^ 
M'Lach.,  than  to  the  North-Indian  /.  decrepitusy  Walk.,  and 
/.  Elwesiij  M'Lach. 

Fam.  Chrjrsopida. 
Chrysopa  dasyphlebiaj  sp.  n. 

Body  wholly  very  pale  green,  without  markings  of  any 
kind.  Head  above  with  an  elevated  somewhat  semicircular 
space,  divided  by  a  longitudinal  median  impressed  line  with 
an  excavation  on  either  side.  Antennae  shorter  than  the 
wings,  slender,  whitish,  a  short  straight  hair  at  the  apex  of  each 
joint  excepting  those  towards  the  base ;  basal  joint  compara- 
tively short,  somewhat  bulbous.  Palpi  whitish.  Eyes  deep 
black  (in  dead  examples).  Pronotum  longer  than  broad, 
slightly  narrowed  anteriorly,  with  an  impressed  median  longi- 
tudinal line,  and  a  transverse  sulcus  posteriorly,  sparingly 
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clothed  with  rather  long  whitish  hairs,  and  there  are  similar 
hairs,  but  denser,  on  the  abdomen.  Legs  whitish,  clothed 
with  concolorous  hairs ;  tarsi  slightly  yellowish ;  claws  testa- 
ceous, much  dilated  at  the  base,  the  apical  portion  slender, 
much  curved,  extending  beyond  the  dilated  portion- 
Wings  broad,  subacute ;  in  the  anterior  pair  the  costal 
area  is  narrow  at  the  base,  but  the  costal  margin  soon  becomes 
gradually  rounded  and  the  area  correspondingly  broad ;  the 
margins  with  a  dense  fringe  of  whitish  (or  yellowish-white) 
hairs,  and  there  are  long  divaricating  hairs  on  the  neuration ; 
this  latter  is  wholly  pale  green,  with  the  following  exceptions 
— in  the  anterior  wings  the  veins  in  the  costal  area  at  the 
base  are  dusky  blackish  at  their  upper  ends,  and  two  or  three 
small  veins  at  the  end  of  the  postcostal  region  are  incrassate 
and  dusky  blackish  (but  not  always  so) ;  in  the  posterior 
wings  the  costal  veinlets  are  blackish  towards  the  base  (in 
some  examples  there  is  an  appearance  as  of  long  dusky  spaces 
on  the  subcosta,  but  not  of  a  decided  nature) ;  in  both  pairs 
of  wings  the  sector  does  not  run  quite  parallel  with  the  radius, 
and  the  two  series  of  gradate  nervules  are  also  not  parallel ; 
in  the  anterior  wings  there  are  ten  to  twelve  nervules  in  the 
inner  and  ten  to  fifteen  in  the  outer  series  ;  thirty  to  thirty-five 
costal  nervules  before  the  pterostigmatic  area  (this  latter  very 
faintly  yellowish);  dividing  nervule  of  the  third  cubital 
cellule  extending  to  rather  more  than  half  its  length  (but 
varying)  and  about  one  third  beyond  the  insertion  of  the 
superposed  nervule. 
Expanse  36-46  millim. 
I  have  seventeen  examples  before  me. 
In  general  form,  pale  colour,  and  very  hairy  margins  and 
neuration  this  species  bears  some  analogy  to  the  much  smaller 
European  Ch.  atbay  L. ;  but  I  think  there  is  no  real  aflSinity,  on 
account  of  the  difiering  arrangement  of  the  neuration.  It  also 
recalls  species  of  the  genus  Leucochryaay  M'Lach.* ;  but  in 
that  genus^  as  defined  by  me,  the  labrum  is  excised,  the 
antennsB  are  much  longer  than  the  wings,  and  the  divided 
portion  of  the  third  cubital  cellule  is  more  or  less  triangular 
(not  oval). 

N.B. — Dr.  Gerstacker,  in  describing  some  new  species  of 
ChrysopidfiB  from  Japan  (Mitth.  nat.  Ver.  Neu-Vorpommem 
und  Rtigen,  1893),  has  a  ^^Nothochrysa^^  roJw^to,  which  he 
compares  with  "-^."  pallida^  Schn.,  and  "-A7."  bipunctatOj 
Burm.     But  these  two  species  have  nothing  whatever  to  do 

•  Protochrysa,  Kolbe,  Arch.  f.  Natuigesch.  1888,  Band  L  p.  174,=x 
Leucochrysa,  M*Lach.  Trans.  Ent.  Soc.  Lond.  1868,  p.  208. 
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with  the  genus  Nothochryaa^  M^Lach. ;  neither,  I  think,  has 
N.  robusta^  nor  probably  others  described  in  the  same  paper. 
Noihochrysa  is  distinguished  by  its  excised  iabrum,  by  the 
third  cubital  cellule  being  divided  longitudinally  into  two  more 
or  less  oblong  parts,  by  the  short  stout  antennae,  and  generally 
robust  form,  all  of  which  characters  are  absent  in  Uhrysopa 
pallida^  Schn. 

Chrysopa  punctilabrtSy  sp.  n. 

Body  green.  Head  above  with  a  triangular  excavated 
space  bounded  by  raised  edges;  front  whitish  green,  with 
nine  conspicuous  more  or  less  oval  black  spots,  viz.  one 
between  the  basal  joints  of  the  antennae,  two  on  each  side  of 
the  genae  placed  obliquely,  one  on  each  side  of  the  clypeus, 
and  one  on  each  side  ot  the  Iabrum.  Palpi  black,  the  joints 
pale  at  base  and  apex,  the  terminal  almost  wholly  black. 
Antennae  shorter  than  the  wings,  slender,  slightly  testaceous, 
the  basal  joint  green,  bulbous.  Pronotum  transverse  (broader 
than  long) ,  with  two  deep  transverse  sulci  and  a  raised  ridge 
between  them,  spotless.  Legs  whitish,  with  fine  blackish 
hairs ;  tarsi  slightly  testaceous ;  claws  testaceous,  stronglv 
dilated  at  the  base  internally.  Abdomen  clothed  with  whitish 
hairs. 

Wings  oval,  moderately  broad,  subacute,  all  the  margins 
densely  fringed,  and  the  neuration  with  strong  blackish 
(whitish  in  certain  lights)  divaricating  hairs ;  costal  area 
broad,  with  28  to  32  nervules  before  the  slightly  yellowish 

))terostigmatic  space.  Neuration  green,  varied  with  black  as 
bllows  : — the  costal  nervules,  those  below  the  radius  at  their 
upper  end,  nearly  all  the  basal  nervules,  those  between  the 
cubiti  at  one  or  both  ends,  some  of  the  axils  of  the  marginal 
furcations,  and  the  gradate  nervules ;  sector  nearly  parallel 
with  the  radius,  and  the  two  gradate  series  (seven  to  nine  in 
each  on  the  anterior  wings)  are  also  nearly  parallel ;  dividing 
nervule  of  the  third  cubital  cellule  extending  to  about  half  its 
length  and  about  one  third  beyond  the  insertion  of  the  super- 
posed nervule. 

Expanse  28-34  millim. 
Four  examples. 

Possibly  of  the  group  of  Ch.  7 -punctata.  Should  be  easily 
recognized  by  the  nine  spots  on  the  front,  the  presence  of 
those  on  the  Iabrum  being  exceptional. 
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Pseudo-Neuroptera. 

Fam,  EphemeridaB. 

Ephemera  pictiventrtSy  sp.  n. 

?  suhirnago.  Head  and  thorax  above  opaque  whitish,  more 
tinged  with  yellowish  beneath.  Eyes  black,  and  they  are 
connected  by  a  black  band.  Antennas  having  the  second 
joint  black,  those  succeeding  slightly  paler.  A  black  line 
extends  on  each  side  alon^  the  thorax  from  below  the  eyes  to 
the  root  of  the  anterior  wing,  and  on  each  side  of  the  meso- 
thorax  there  is  a  large  round-oval  black  spot  below  the  black 
line.  Legs  vellowish  white;  anterior  femora  with  a  dusky 
line  internally,  and  dusky  externally  towards  the  apex  ;  the 
corresponding  tibise  and  tarsi  dusky,  the  latter  almost  olackish, 
intermediate  and  posterior  tarsi  having  the  terminal  joint 
dusky.  Abdomen  yellow,  each  segment  above  having  a 
complete  crescentic  black  marking,  becoming  more  elliptical 
on  the  apical  segments ;  venter  with  an  oblique  black  streak 
on  the  sides  of  each  segment,  becoming  straiffhter  and  more 
parallel  on  the  antepenultimate  and  penultimate.  Set» 
black,  the  two  outer  with  yellow  basal  joint ;  clothed  with 
fuliginous  hairs,  which  beoome  longer  and  more  dense  on 
approaching  the  apex. 

Wings  opaque  whitish,  the  costal  margin  as  far  as  the 
radius  tinged  with  yellowish.  Neuration  black,  but  yellow 
at  the  extreme  base ;  the  anal  reticulation  pale. 

?  imago.  Head  and  thorax  shining  yellow ;  a  broad  black 
band  connecting  the  eyes.  Antennae  having  the  second  and 
third  joints  black,  the  bristle  whitish.  Pronotum  with  a 
broad  oblong  black  spot  on  either  side.  Mesonotum  shining 
fuliginous  in  front^  a  black  line  in  the  sulcus  that  bounds  the 
raised  median  portion  ;  a  black  spot  on  the  sides  contiguous 
to  the  posterior  angle  of  the  pronotum  ;  an  elongate  spot  on 
the  sides  above  the  root  of  the  anterior  wings;  a  curved 
blackish  streak  on  the  sides  above  the  intermediate  legs, 
appearing  as  if  trifid  or  quadrifid  posteriorly,  and  there  are 
blackish  markings  above  the  posterior  legs.  Legs  yellow ; 
anterior  femora  blackish  on  the  edges,  the  tibiae  and  tarsi 
wholly  black ;  intermediate  and  posterior  tarsi  dusky.  Ab- 
domen yellow,  with  black  crescentic  markings  above  as  in  the 
subimago,  but  broader  and  more  intense,  and  the  sides  of  each 
dilated  and  connected  with  the  oblique  black  lines  on  the 
ventral  surface,  which  are  also  more  intense  and  complete. 
(Setae  wanting.) 
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Wings  hyaline,  iridescent.  In  the  anterior  pair  the  sub- 
costal area  is  faintly  tinged  with  yellowish  ;  the  only  markings 
are  a  blackish  nodal  dot  on  the  subcosta,  a  smaller  one  below 
it  on  the  sector,  and  a  third  at  the  point  of  furcation  of  the 
cubitus.  Neuration  black,  passing  into  yellowish  white  at 
the  extreme  base  and  in  the  anal  region  ;  in  the  pterostigmatic 
region  are  two  rows  of  irregular  cellules.  Posterior  wings 
without  markings,  the  basal  portion  of  the  subcosta  conspicu* 
ously  deep  black. 

Length  of  body,  ?  14-17  millim.,  of  set®  18  millira. 
Expanse  39-46  millim.;  length  of  anterior  wing  19-22 
millim. 

Two  female  subimagos,  one  female  imago. 

Apparently  nearly  allied  to  E.  japonica,  M'Lach. ;  the 
male  is  a  desideratum. 


0  D  0  N  A  T  A. 

Subfara.  LiBELLUUNA. 

Pantala  flavescensj  F. 
Many  examples. 

Sympetrum  scoiicumy  Donor. 

One  female. 

The  wings  at  the  base  deep  yellow  as  far  as  the  basal  area 
and  on  the  anal  border,  which  colour  is  continued  in  a  less 
intense  degree  along  the  costal  margin  to  beyond  the  nodus. 
The  neuration  is  somewhat  aberrant,  inasmuch  as  the  last 
antenodal  nervule  is  continued  into  the  subcostal  area  in  all 
the  wings  except  the  left  posterior.  I  find  this  condition  not 
uncommon  in  tne  species,  and  it  is  usually  asymmetrical. 

Tkecadiplax  ardenSy  sp.  n. 

Closely  allied  to  Th.  erotica^  Selys,  but  larger.  Differs 
principally  as  follows  : — The  two  shining  black  spots  on  the 
top  of  the  front  are  usually  (not  always)  united  into  a  short 
transverse  band.  On  the  thorax  above  is  a  cuneiform  (or 
triangular)  black  band  in  which  is  placed  the  dorsal  carina ; 
the  humeral  black  band  is  broader,  and  the  lower  branch  of 
the  divided  portion  of  this  band  above  the  legs  is  curved  and 
connected  with  a  complete  oblique  black  line,  in  which  is 
placed  the  mesothoracic  spiracle ;  another  oblique  black  line 
occupies  the  metathoracic  suture  (these  two  lines  usually  con- 
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nected  bj  a  black  thread  at  the  spiracle) .  In  the  male  there 
is  a  triangalar  lateral  blackish  spot  on  the  sides  of  segments 
4  to  7  ;  in  the  female  these  spots  are  much  larger  and  occar 
on  segments  3  to  7,  and  are  confused  with  the  blackish  under- 
side ;  in  this  sex  segments  8  to  10  are  wholly  black,  excepting 
a  reddish  spot  on  each  side  of  8,  and  with  paler  margins  above 
on  9  and  10.  Genitalia  apparently  not  differing  from  those 
of  Th.  erotica^  and  the  appendages  not  appreciably  different ; 
in  both  species  (and  probably  also  in  tne  allies)  the  sup^ 
rior  appendages  are  bifid  at  the  upturned  tips,  and  there  are 
one  or  two  minute  denticulations  below  the  tips.  In  the 
female  the  vulvar  scale  is  perhaps  more  deeply  divided  and 
the  two  obtuse  apical  side-lobes  broader. 

In  the  wings  the  pterostigma  is  longer  (3  to  3^  millim.) ; 
ten  antenodal  nervules  in  the  anterior  wings  of  the  male,  nine 
in  the  female. 

Length  of  abdomen,  S  ^^  millim.,  $  26^-27  millim. 
Length  of  posterior  wing,  S  ^^  millim.,  $  32-33  millim. 

Two  mates,  four  females. 

Although  these  examples  (especially  the  females)  vary 
somewhat  inter  ««,  it  seems  to  me  that  they  form  either  a 
distinct  species  or  a  marked  local  race. 

Ltbellula  basilineay  sp.  n. 

Closely  allied  to  L.  quadrifnaculata^  L. ;  differs  especially 
as  follows  : — In  the  anterior  wings  are  two  blackish  streaks  at 
the  base,  viz.  one  in  the  subcostal  area  extending  to  slightly 
beyond  the  arculus,  the  other  occupying  the  whole  of  the  median 
area.  In  the  posterior  wings  there  is  a  streak  in  the  sub- 
costal area;  tne  triangular  spot  is  comparatively  small, 
deeply  excised  beneath,  deep  black,  and  not  reticulated  with 
yellow. 

Abdomen  beneath  deep  black,  with  seven  isolated  marginal 
subquadrate  yellow  spots,  that  on  the  second  segment  small, 
the  others  large,  but  gradually  decreasing  to  the  eighth 
segment ;  these  spots  are  reproduced  on  the  sides  of  the  dorsal 
surface,  but  are  there  more  elongate. 

One  pair  ( <J  ?  ). 

As  an  additional  character  it  may  be  stated  that  the  costal 
margin  as  far  as  the  median  vein  is  yellow  for  the  whole 
length  of  the  wing,  even  in  the  postpterostigmatic  area ;  in 
L.  quadrimaculata  this  sometimes  exists  as  far  as  the  nodus, 
but  not  often  beyond  it. 

Thus  the  main  points  in  L.  basilinea  are: — (1)  The  two 
lines  at  the  base  of  the  anterior  wings ;  (2)   the  triangular 
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spot  at  the  base  of  the  posterior  not  reticulated  with  yellow; 
and  (3)  the  black  ventral  surface,  ornamented  with  very 
distinct  isolated  yellow  marginal  spots.  These  combined 
differences  are  arrived  at  after  a  comparison  with  about  fifty 
examples  of  L,  quadrimaculata  from  various  parts  of  Europe, 
Northern  Asia,  and  North  America. 

In  size  L.  basilinea  eauals  the  largest  L.  quadrimaculata. 

In  the  basal  streaks  L.  basilinea  has  affinity  with//,  angelina^ 
Selys,  from  Japan,  but  in  the  latter  there  is  a  large  triangular 
blackish  spot  under  the  pterostigma  in  all  the  wings,  the  basal 
triangular  spot  of  the  hind  win^  is  reticulated  with  yellow, 
and  the  abdomen  has  no  clearly  defined  yellow  spots ;  but 
there  is  sometimes  an  approach  towards  them  to  be  seen  in 
L.quadrimaculata. 

Ihave  compared  the  appendages  and  genitalia  of  the 
second  segment  and  the  vulvar  scale,  without  finding  appre- 
ciable differences  between  L.  quadrimaculata  and  L.  basi^ 
lineay  and  I  am  not  sure  that  any  such  exist  between  L.  ange^ 
Una  and  L.  quadrimaculata^  though  the  genitalia  of  the  second 
segment  look  rather  different. 

Having  regard  to  the  fact  that  the  only  two  individuals  in 
the  collection  are  precisely  similar  in  their  essential  cha- 
racters, I  can  only  arrive  at  the  conclusion  that  they  represent 
a  condition  equally  worthy  of  specific  rank  as  is  L.  angelina 
of  Japan. 

Orthetrum  Japonicuniy  Uhler,  var.  n.  internum. 

Differs  from  the  typical  O.japonicum  as  follows : — In  the 
labium  the  middle  lobe  is  wholly  blackish  and  the  side-lobes 
are  broadly  margined  (sometimes  nearly  wholly)  with  the 
same  colour.  On  the  thorax  the  black  band  separating  the 
two  large  yellow  spaces  on  the  sides  is  broader,  without  (at 
any  rate  in  adult  examples)  any  trace  of  containing  a  yellow 
line. 

In  the  wings  the  pterostigma  appears  to  be  slightly 
narrower  and  more  or  less  deep  black  in  adult  individuals ; 
the  triangle  of  the  posterior  wings  apparently  invariably  tra- 
versed by  a  nervule  (without  any  nervnle  in  the  type  form). 

Nine  males  and  one  female,  all  very  adult. 

These  may  represent  a  species  distinct  from  O.japonicum^ 
and  the  fact  that  the  triangle  of  the  posterior  wings  is  appa- 
rently always  traversed  by  a  nervule  (in  one  example  the 
triangle  of  the  anterior  is  traversed  by  two  nervules)  may  be 
sufficient  to  separate  it ;  but  having  in  view  the  instability  of 
this  character  in  individuals  of  other  species  from  one  locality, 
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I  think  it  prudent  to  consider  the  specimens  as  constituting 
only  a  local  form  or  race. 


Lmong  European  species  0.  japonicum  closely  resembles 
I/,  brunneum  in  size  and  general  form,  and  0,  cancellatum  in 
the  structure  of  the  genitalia  of  the  second  segment. 

Orthetrum  melaniaj  Selys. 

One  male. 

The  spot  at  the  base  of  the  posterior  wings  is  slightly 
smaller  than  in  Japanese  examples;  otherwise  I  see  no 
difference. 

Crocothemts  servilia^  Drury. 
One  female. 

Agrionoptera  (?),  sp. 

One  male^  very  doubtfully  pertaining  to  this  genus,  left  for 
further  consideration. 

Subfam.  Cosduleqjstbina. 

Cordulegaaier  pektnensis,  Selys. 

One  pair  (<J  ?). 

The  male  appears  to  agree  sufficiently  with  the  description, 
but  is  smaller  (length  of  posterior  win^  41  millim.,  of  abdomen 
50  millim.).  The  female  agrees  with  the  male  in  all  essen- 
tial characters :  length  of  posterior  wing  43  millim.,  of  ptero- 
stigma  4^  millim.,  of  abdomen  54  millim.;  17  antenodal 
nervules  in  anterior  wings. 

De  Selys  queries  the  species  as  probably  only  a  race  of 
luniferusy  Selys.  The  latter  was  from  Moupin,  in  the  same 
district  as  Ta-chien-lu;  but  the  pair  before  me  agree  far 
better  with  pehinensis.  The  anal  appendages  of  tne  male 
differ  from  those  of  the  European  otdentatus  in  having  the 
upper  (or  submedian)  tooth  almost  as  pronounced  as  the  lower. 
The  anal  triangle  of  the  posterior  wings  has  four  cellules  in 
pektnensis  and  three  in  biaentcUus, 

Subfam.  jEscmnina. 

^schnajunceay  L.  ? 
One  female,  doubtful  in  the  absence  of  the  male. 


Digitized  by 


Google 


Neuroptera  from  Western  China.  ,433 

Subfam.  Calopterygina. 
Cahpteryx  Oherthuri^  sp.  n. 

g.  Heady  thorax,  and  abdomen  above  bright  metallic 
green;  clypeus  somewhat  metallic  blue;  labrum  shining 
black  ;  second  joint  of  antennae  yellowish  externally.  Under 
month-partSy  legs,  pectus,  ventral  surface  of  abdomen,  and 
anal  appendages  dull  black.  A  pointed  tubercle  behind  the 
eyes,  opines  of  legs  closely  placed  and  very  long.  Superior 
appendages  much  incurved,  gradually  incrassated  to  the  apex, 
so  that  each  forms  an  incurved  obtuse  club,  dentate  extemallv. 
Inferior  appendages  one  third  shorter,  subcylindrical,  slightly 
curved,  the  apex  truncate. 

Wings  long  and  comparatively  narrow,  the  inner  margin 
dilated  m  the  middle ;  nodus  placed  slightly  beyond  the  basal 
third.  Colour  deep  black,  with  bluish  reflexions  (becoming 
green  on  the  posterior  wings),  the  apical  fourth  (rather  less 
in  posterior  wings)  hyaline^  slightly  smoky,  sharply  defined, 
but  the  margin  of  this  hyaline  space,  especially  in  the  poste- 
rior wings,  is  very  narrowly  blacKish ;  the  costal  cellules  to 
about  halfway  to  the  nodus  with  a  long  triangular  subhyaline 
space,  and  there  are  pale  dots  for  a  corresponding  length  in 
the  minute  cellules  of  the  base  of  the  inner  margin.  Neura- 
tion  wholly  black;  costal  nervure  not  metallic;  principal 
sector  contiguous  to  the  median  for  a  short  space.  About  48 
to  60  antenodal  nervules  in  anterior  wing. 

$  .  Head  as  in  male,  but  the  labrum,  a  spot  on  each  side 
of  it,  and  the  under  mouth-parts  are  yellow,  the  labium 
infuscated ;  pectus  yellow,  which  colour  is  continued  along 
the  metathoracic  suture,  and  the  base  of  the  abdomen  at  its 
sides  beneath  is  also  yellow.  The  metallic  green  of  the 
abdomen  above  passing  into  bronzy  after  the  fourth  segment ; 
ventral  surface  whitish  pruinose ;  lateral  margins  of  eighth 
and  ninth  segments  narrowly  yellow;  appendages  shorter 
than  the  tenth  segment,  black. 

Wings :  the  portion  that  is  black  in  the  male  is  here 
smoky  brown,  and  in  the  posterior  win^  there  is  an  appear- 
ance of  a  broad  darker  band  terminatmg  the  dark  portion. 
Neuration  reddish;  a  narrow  elongate  (3  millim.)  whitish 
faUe  pteroatigma  commencing  at  the  termination  of  the  dark 
portion  of  the  wing  (slightly  before  in  the  posterior),  occu- 
pying only  the  costal  area,  which  is  scarcely  perceptibly 
dilated  thereby.  About  40  antenodal  nervules  in  the  anterior 
wing. 

Length  of  abdomen,  S  54-55  millim.,   ?  48-50  millim. 
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Length  of  posterior  wing,  <J  40-41  millim.,  9  43-44 
millim. 

Seven  males,  four  females. 

A  very  remarkable  species  and  the  only  one  in  the  genus 
with  the  same  sharp  delimitation  of  the  pale  apical  portion  of 
the  wings ;  at  first  sight  it  reminds  one  of  a  gigantic  Euphoea 
rather  than  a  Calopterya,  The  female  had  a  vague  resem- 
blance to  G.  Cornelia^  and  in  its  elongate  and  comparatively 
narrow  wings  the  species  may  be  compared  with  0.  oornelta 
and  C.  airatGy  both  Chinese  and  Japanese  forms.  All  the 
examples  before  me  are  mature. 

C.  ffrandcBvay  Hag.,  described  in  1853,  remains  known 
only  by  the  probably  immature  female  type.  There  are  many 
points  in  the  description  opposed  to  identity  with  0.  Oberthuri 
(notably  the  absence  of  a  pterostigma). 

Archineura  tncarnatay  Karsch. 

JEcho  tncamata.  Karecb,  Berl.  ent.  Zeit.  zxxyi.  1891,=B^rcAtfitfura 
hasUacteay  W.  F.  Kirby,  Ann.  &  Mag.  Nat.  Hist.,  January  1894 
(very  immature). 

One  male  of  this  magnificent  insect. 

I  marvel  that  Dr.  Karsch  did  not  draw  any  comparison  with 
the  American  genus  Hetcerina  in  the  way  of  coloration,  the 
carmine-red  at  the  base  of  the  wings  existing  only  in  that 
genus  (with  the  allied  Lais  pudica)  and  in  the  species  now 
under  consideration ;  but  of  course  it  is  only  analogy.  I  am 
convinced  that  (as  noticed  by  Karsch,  Ent.  Nachr.  Heft  vi. 
1894)  the  type  of  A.  hasilactea  is  only  an  extremely  imma- 
ture example  of  the  same  species,  and  I  am  of  opinion  that 
the  locality  (Foo-Chow)  given  for  it  is  erroneous,  although 
it  may  have  been  brought  to  that  port  from  the  interior. 

There  is  no  connexion  with  Sapho  as  indicated  by  Kirby ; 
but  I  doubt  if  the  insect  can  be  retained  in  Echo  (which  was 
unknown  to  Karsch,  save  by  description).  It  is  not  necessary 
to  go  into  minute  details  here ;  but  the  long,  narrow,  and 
only  slightly  dilated  pterostigma  is  opposed  to  Echo^  and  the 
arrangement  of  the  branches  of  the  ramule,  especially  in  the 
posterior  wings,  is  conspicuouslv  diflFerent.  At  present  I 
retain  Kirby's  generic  and  Karscn's  specific  name. 

Caliphcea  conHmtltSy  sp.  n. 

Head  above  metallic  green,  passing  into  blue,  with  a 
yellow  spot  on  each  side  of  the  labrum  and  the  second  joint 
of  antennae  yellow  outwardly ;  back  of  head  and  under  mouth- 
parts   black.     Thorax  above  metallic  cupreous  or  green; 
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beneath  (including  coxes  and  underside  of  trochanters)  citron- 
yellow  ;  an  isolated  metallic  blue  or  green  streak  on  the  meta- 
thoracic  pleura.  Legs  (excepting  at  base)  black.  Abdomen 
above  bronzy  green  or  purplish^  segments  8  to  10  snow- 
white,  pruinose;  beneath  black  or  with  bluish  pulverules- 
cence,  underside  of  first  segment  yellow.  Superior  appendages 
about  the  length  of  the  tenth  segment,  black,  forcipate, 
thickened  at  the  base,  the  apical  half  suddenly  turned  inward 
almost  at  a  right  angle,  dilated  and  upturned  at  the  tip ;  on 
the  outer  edge  of  the  intumed  portion  are  four  to  six  denticu- 
lations.  Inferior  appendages  black,  only  slightly  shorter  than 
the  superior,  subparallel,  distant,  flattened,  their  apices  inter- 
nally much  dilated  in  a  triangular  manner,  the  upper  edge 
oblique  and  finely  denticulated,  the  lower  angle  perhaps 
forming  a  tooth  (but  from  the  manner  in  which  the  opposing 
apices  are  applied  one  to  the  other  it  is  diflSicult  to  decide). 

Wings  hyaline,  faintly  tinged  with  olivaceous.  Neuration 
black ;  pterostigma  oblong,  2  millim.  long,  covering  two  and 
a  half  to  three  cellules,  black ;  14  to  17  antenodal  nervules 
in  the  anterior  wing  (many  of  the  postnodal  nervules  are  not 
coincident  in  the  costal  and  subcostal  areas)  ;  two  nervules  in 
the  quadrilateral. 

Length  of  abdomen  39  millim. ;  length  of  posterior  wing 
31  millim. 

Two  adult  males. 

N.B. — NotholesteSf  M'Lach.  (Ent.  Month.  Mag.  vol.  xxiv. 
p.  31),  1887,=  Ca/ipAflpa,  Hag.  (Selys,  Add.  Synop.  Galop. 
p.  5),  1869,  and  N.  Elwesi,  M'Lach.  (I  c.  p.  32),=  0.  con- 
fusQj  Hag.  {I.  c).  I  have  compared  the  typical  examples  of 
each ;  that  of  (7.  ccnxfasa  is  less  mature.  The  pterostigma 
appears  slightly  broader  and  shorter  in  the  type  of  G.  confaaa^ 
but  in  all  probability  only  in  the  way  of  individual  variation 
(its  paler  colour  is  a  result  of  immaturity). 

C  consimilis  is  very  similar,  and  the  same  description 
would  apply  almost  equally  well  to  either  (the  types  of  con- 
Btmilis  are  still  more  mature),  except  that  the  inferior  append* 
ages  appear  to  be  formed  in  a  different  manner,  and  that  there 
are  two  nervules  in  the  quadrilateral  instead  of  one. 

In  describing  Notholestes  as  new  I  overlooked  Caliphcea^  on 
account  of  the  latter  having  been  placed  in  the  ^*  Legion 
Calopteryx^'*  with  which  I  venture  to  think  it  has  no  relation- 
ship ;  and  I  adhere  to  my  original  opinion  that  its  affinities 
are  with  Dicterias.  In  the  description  of  Galiphcea  the  words 
"  Ailes  petiol^es  jusqu'au  niveau  de  I'arculus  are  incorrect 
[cf  my  description  of  Notholestes). 
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Subfara.  Aqmionina. 
Erythromma  tinctipennisy  sp.  n. 

S .  Head  black  above,  with  a  bronzy  greenish  tinge 
on  the  sides,  clothed  with  long  blackish  hairs  in  front; 
front  reddish  yellow,  the  clypeus  above  and  the  labrum 
(excepting  its  margin)  black  (but  wholly  yellow  in  one 
example).  Labium  yellow.  Back  of  head  black.  Antennas 
black ;  second  joint  yellow  at  apex.  Eyes  brown.  Pro- 
notum  black,  its  hind  margin  raised  in  a  bluntly  triangular 
manner,  its  side-lobes  carunculated  and  deep  yellow.  Thorax 
black  above,  with  complete  yellow  humeral  (or  humeral  and 
juxtahumeral  combinea)  band;  the  sides  and  breast  wholly 
yellow,  leaving  a  uniform  isolated  black  band  below  the 
humeral ;  interalar  region  spotted  with  yellow.  Legs  black ; 
the  inner  tooth  of  the  claws  scarcely  shorter  than  the  outer. 
Abdomen  stout,  black  above,  with  bronzy  greenish  tinge, 
except  towards  the  apex ;  on  each  side  of  the  anterior  margin 
of  segments  3  to  6  is  a  small  somewhat  semilunate  yellow 
spot ;  on  segment  3  this  is  continuous  with  the  yellow  sides. 
Sides  of  abdomen  yellow,  interrupted  with  black  at  the 
sutures ;  a  black  ventral  line  extending  the  whole  length. 
Appendages  small,  conical,  black;  valvules  and  their  ap- 
pendages black. 

Wings  hyaline,  tinged  with  yellow^  which  is  more  intense 
on  the  anterior  half.  Neuration  black;  pterostigma  dusky 
yellow,  covering  about  one  and  a  half  cellules,  its  outer  edge 
oblique;  3  to  5  antenodal  cellules;  15  to  17  postnodal 
nervules  in  anterior  wings,  11  to  15  in  posterior;  poststig- 
matical  nervules  simple  or  occasionally  furcate. 

Length  of  abdomen  25-26  millim.,  of  posterior  wing 
22-24  millim. 

Three  females. 


XLVII. —  On  Two  new  Neotropical  Mammals. 
By  Oldfield  Thomas. 

When  describing  last  year  in  the  *  Annals '  a  new  Geomys 
from  Guatemala,  O.  grandis^j  I  referred  with  considerable 
doubt  a  specimen  from  Tehuantepec  to  the  same  form. 

At  the  request  of   Dr.  Merriam,  who  is  engaged  on   a 
revision  of  the  group,  I  have  now  re-examined  this  specimen, 

*  Ann.  &  Mag.  Nat.  Hist.  (6)  xii.  p.  270  (1803). 
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which  in  the  meantime  has  had  its  skull  better  prepared^  as 
have  the  whole  series  of  O.  grandis  skulls,  and  I  find  that  it 
presents  such  differences  as  to  demand  specific  distinction. 
It  may  be  called 

Oeomys  scalops,  sp.  n. 

Fur  very  short,  sparse  and  hispid.  Colour  smoky  brown, 
tending  rather  towards  rufous  (very  near  "  Front's  brown  "  of 
Ridgway).  Whiskers  and  hairs  of  chin,  cheeks,  belly,  and 
feet  shining  whitish  ;  but  these  are  all  so  sparse  that  the 
general  brown  colour  of  the  skin  is  not  affected  by  them.  No 
special  muzzle,  forehead,  or  ear-markings.  Basal  inch  of  tail 
with  a  few  scattered  hairs ;  the  remainder  naked. 

Skull  of  medium  form,  without  any  exceptional  flattening, 
expansion  behind,  or  contraction  or  inflation  in  the  interorbital 
region.  Nasals  rather  short.  Muzzle  in  region  of  hinder  end 
of  nasals  remarkably  flat,  so  flat  indeed  that  nothing  of  the 
middle  line  can  be  seen  in  the  lateral  view  of  the  skull.  Ends 
of  premaxillary  processes  broader  than  the  frontal  space 
between  them.  Interorbital  space  flat,  parallel-sided,  without 
inflations  ;  postorbital  processes  slight  but  distinct  Occipital 
plane  of  skull  slightly  slanting  forward,  low,  but  not  very 
widely  expanded,  raroccipital  processes  running  trans- 
versely outwards,  not  surpassing  the  condyles  posteriorly,  as 
they  do  in  grandis.  Inferior  flattened  surface  of  the  tip  of 
the  maxillary  zygomatic  processes  much  shorter  and  smaller 
than  in  that  species.  Muzzle  comparatively  very  low. 
Lateral  processes  of  mandibular  angles  much  less  produced 
antero-posteriorly  than  in  G.  grandis. 

Incisors  deep  orange  in  front,  their  groove  deep,  less  widely 
open  than  in  G.  grandis,  slightly  inward  of  the  middle  line, 
the  inner  part  of  the  tooth  44  per  cent,  of  the  whole.  Molars 
small. 

Measurements  (taken  from  the  dry  skin,  and  therefore 
merely  approximate) : — 

Head  and  body  270  millim. ;  tail  95 ;  hind  foot,  without 
claws  40,  with  claws  45'2. 

Skull:  basal  length  63,  basilar  length  to  henselion  56*7; 
greatest  zygomatic  breadth  40*8 ;  nasals,  length  26,  greatest 
breadth  8  ;  least  breadth  of  muzzle  above  maxulo-pre- 
maxillary  suture  15  ;  greatest  breadth  of  premaxillary 
processes  at  hinder  end  of  nasals  5*7 ;  interorbital  breadth 
14'2  ;  tip  to  tip  of  postorbital  processes  16*2 ;  least  breadth 
just  above  auditory  meatus  26*7 ;  greatest  posterior  breadth 
39 ;  posterior  height  from  basion  to  top  of  occipital  crest  18*4 ; 
tip  to  tip  of  paroccipital  processes  27*5 ;  palate,  length  from 
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gnathion  47 ;  diastema  24*5 ;  length  of  upper  molar  series 
(crowns  only)  12' 6;  breadth  of  5^  4 ;  least  height  of  mozzle 
on  diastema  12. 

Hab.  Tehuantepec     ColL  Boucard. 

Tt/pe :  B.  M.  79.  1.  6.  2. 

The  type  specimen  is  evidently  in  summer  pelade,  as  is 
shown  by  the  extreme  sparseness  of  the  fur^  the  belly  being 
in  fact  almost  naked. 

G.  scalopa  differs  from  the  species  to  which  I  doubtfully 
referred  it  by  its  smaller  size,  rather  redder  general  colour, 
and,  in  the  skull,  by  its  more  flattened  forehead,  the  absence  of 
the  supraorbital  inflations,  less  vertical  height  both  in  the 
muzzle  and  cranial  regions,  smaller  and  differently  directed 
paroccipital  processes,  and  smaller  teeth. 

Of  other  species,  O.  Cherri'eiy  recently  described  from  Costa 
Bica  by  Mr.  Allen  *,  is  so  far  smaller  as  to  need  no  detailed 
comparison ;  while  I  owe  to  the  kindness  of  Dr.  Merriam  an 
opportunity  of  examining  a  skull  of  his  O,  gi/mnurttSy  about 
which  I  had  previously  been  rather  doubtful,  and  which  I 
now  see  has  nothing  whatever  to  do  either  with  O.  grandU  or 
G.  scalops. 

In  1891  the  Museum  received  from  Mr.  J.  H.  Hart,  of  the 
Trinidad  Botanical  Gardens,  an  Opossum  which  I  doubtfully 
referred  to  D.  philander^  L.  This  specimen  I  have  had 
occasion  to  re-examine  in  connexion  with  a  skin  sent  for 
comparison  by  Mr.  H.  Caracciolo;  and  for  reasons  given 
below  I  now  think  it  ought  to  be  specifically  separated  from 
the  Philander  of  the  mainland. 

In  the  list  of  Trinidad  mammals  the  name  of  Z>.  philander 
should  therefore  be  altogether  struck  out  and  that  of  the  new 
form  substituted.     This  name  I  propose  should  be 

Dtdelphya  {Philander)  trinitatisy  sp.  n. 

Allied  to  but  decidedly  smaller  than  D.  philander,  L.,  the 
difference  in  size  being  especially  marked  in  the  skull  and 
limbs,  while  the  ears  and  tail  are  more  nearly  equal  to,  and 
therefore  proportionately  longer  than,  those  of  that  species. 
Fur  close  and  soft,  somewhat  straighter  and  less  woolly  than 
that  of  the  Philander.  Colour  much  as  in  the  allied  species^ 
yellowish  rufous  above,  buff  below ;  the  face  greyish  white, 
with  a  narrow  median  dark  line.  Heel  without  the  minute 
extra  external  sole-pad  generally  present  in  D.  philande7\ 
Tail  very  long,  furry  like  the  body  for  about  its  proximal 

*  Bull.  Am.  Mus.  N.  H.  v.  p.  a37  (1893). 
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inch  only,  the  fur  extending  about  a  quarter  of  an  inch  more 
along  the  tail  below  than  above;  rest  of  tail  practically 
naked,  but  the  lines  dividing  the  scales  with  numerous  minute 
and  quite  inconspicuous  hairs  running  along  them  ;  in  colour 
the  substance  of  the  tail  is  uniformly  brown  above  and  rather 
paler  below,  while  in  D,  philander  the  terminal  portion  is 
whitish  all  round.     Mammad  3 — 1 — 3=7. 

Sknll  very  much  as  in  the  allied  species,  apart  from  its 
conspicuously  smaller  size.  As  so  often  happens,  however, 
in  tne  case  of  smaller  species  otherwise  closely  allied,  the 
skull  of  the  type,  fully  adult,  agrees  better  in  its  form  with 
younger  specimens  of  the  larger  species,  sharing  with  them  a 
general  roundedness,  which  disappears  in  equally  aged 
examples  of  D,  philander. 

Dimensions  of  the  type  (an  old  female  in  spirit) : — 

Head  and  body  196  millim. ;  tail  289;  lower  leg  48 ;  hind 
foot  30 ;  ear  22. 

Skull:  basal  length  44*4;  greatest  breadth  28;  nasals, 
length  28-8,  greatest  breadth  6*9,  least  breadth  3*1 ;  post- 
orbital  processes,  tip  to  tip,  15*3 ;  intertemporal  constriction 
9*1 ;  palate,  length  25*6,  breadth  outside  ?^  14*9,  inside  5J 
10*7 ;  palatal  foramen  4*8 ;  length  of  molars  t=!  6'7« 

These  measurements  are  taken  in  the  same  way  as,  and  may 
be  conveniently  compared  with,  those  given  in  the  *  Catalogue 
of  Marsupials'^*,  1888. 

Hob.  Botanic  Gardens,  Trinidad.  Presented  and  collected 
by  J.  H.  Hart,  Esq. 

The  differences  between  this  form  and  the  true  D.  philander 
were  noticed  by  me  in  1891  on  the  arrival  of  Mr.  Hart's 
specimen ;  but  I  did  not  then  consider  myself  justified  in 
describing  it  on  a  single  female  specimen  and  in  ignorance  of 
the  type  locality  of  D.  philander.  Now,  however,  not  only 
has  Mr.  Caracciolo  sent  a  male  skin,  which  agree-s  in 
every  respect  with  Mr.  Hart's  female,  but  Messrs.  Allen  and 
Chapman  f  have  also  noted  similar  characteristics  in  a  speci- 
men collected  in  Trinidad  bv  the  latter  author ;  while  at  the 
same  time  my  inauiries  about  the  Seba  mammals}  have 
convinced  me  that  the  specimen  ^,  measured  in  the  ^  Catalogue 
of  Marsupials,'  should  be  looked  upon  as  the  actual  type  of 
Linnseus's  species.  I  have  therefore  no  longer  any  hesitation 
in  describing  the  Trinidad  form  as  distinct 

*  Pp.  338  and  841. 

t  Bull.  Am.  Mu8.  N.  H.  v.  p.  230  (1893). 

X  p.  Z.  S.  1892,  p.  309  et  seqq.  (see  especially  p.  316). 
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XLVIII. — On  a  new  Species  of  the  Hepialid  Genus  (Enetas. 
By  the  Hon.  Walter  Rothschild. 

(Enetus  mirabiltSj  sp.  n. 

Male. —  Upperside.  Fore  wings  opalescent  sky-blae ;  costa, 
a  central  and  a  sabmarginal  transverse  band  bright  green ; 
on  the  inner  side  of  the  central  transverse  band  is  a  row  of 
oblong  white  spots ;  basal  half  of  fore  wings  and  costa  netted 
all  over  with  greyish-white  half-moon-shaped  spots;  outer 
half  of  fore  wings  crossed  by  four  transverse  rows  of  small 
whitish-grey  rings  enclosing  a  green  spot. 

Hind  wings  opalescent  wnite :  thorax  and  fore  le^  greyish 
green ;  abdomen  white,  with  two  enormous  yellowish-brown 
lateral  tufts  at  the  base. 

Underside  of  wings  and  body  greenish  white. 

Expanse  5*6  inches=140  millim. 

Hab,  Cedar  Bay,  North  Queensland. 

Note. — ^Viewed  from  behind  or  in  a  bad^ight  this  moth  does 
not  exhibit  the  blue  ground,  but  appears  of  a  dull  sage-green. 
The  extraordinary  tufts  at  the  base  of  the  abdomen  are  un- 
questionably the  atrophied  last  pair  of  legs,  which  have  been 
transformea  into  male  scent-producing  organs,  in  the  midst 
of  which  the  tarsi  plainly  project,  though  thin,  abortive,  and 
functionless. 


XLIX.—Note  on  the  Food  of  Sagitta.  By  Arthur  T. 
Masterman,  B.A.  (Cantab.),  Assistant  Professor  of  Natural 
History,  University  of  St.  Andrews. 

The  food  of  this  common  pelagic  animal  has  been  a  subject 
to  which  much  attention  has  been  paid,  amongst  others,  by 
Mr.  Scott  *,  Naturalist  to  the  Scottish  Fishery  Board.  He 
finds,  partly  by  direct  observation  and  partly  by  examination 
of  the  contents  of  the  alimentary  canal,  that  Sagittm  prey 
npon  such  Copepods  as  Calamus  finmarchicus  and  small 
Amphipods  {Phoxus  plumosuSj  for  example),  and  that  small 
larval  and  postlarval  fishes  do  not  come  amiss  to  them,  which 
has  an  important  bearing  when  the  enormous  numbers  of 
Sagittm  which  frequently  occur  in  the  tow-nets  are  taken  into 
account.  At  any  rate  Sagitta  must  take  its  place  amongst 
the  enemies  of  the  fry  of  our  food-fishes.  Recently  Mr.  Scott 
finds  that  Sagitta  preys  upon  its  own  species,  and  he  describes 
a  case  of  this  as  observed  by  himself. 

In  September  1892  in  the  St.  Andrews  Marine  Laboratory 

*  'Annals  of  Sc<»ttish  Natural  History/  xVpril  1802  and  1893. 
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one  or  two  small  colonies  of  Obelia  obtained  in  the  bottom 
tow-net  were    preserved,  on  account  of  the  fact  that   they 

t)re8ented  a  curious  appearance,  several  of  the  polyps 
laving  elongated  processes  attached  to  them.  Prof.  M'Intosh 
recently  handed  these  specimens  over  to  the  writer  to  examine 
more  closely ;  and  an  inspection  soon  showed  that  the  elon- 
gated processes  were  young   SagitUB  firmly  united   to   the 

1. 


Fig.  2. 


contracted  polyps.  In  figure  1  will  be  seen  a  drawing  of 
the  apical  group  of  polyps  of  a  hydroid  colony,  showing  no 
less  than  three  more  or  less  digested  SagittcB.  In  figure  2  is 
seen  a  polyp  from  a  similar  colony,  showing  a  Sagitta  at  a 
different  stage  of  digestion.  The  young  SagittoB  have  evidently 
been  caught  bv  the  head  and  held  by  the  tentacles  of  the 
hydroids  till  death  ensued.  The  process  of  digestion  has 
then  proceeded,  the  body  of  the  victim  being  slowly  absorbed 
into  the  digestive  cavity  of  the  polyps.  We  may  easily 
imagine  that  the  young  Sagittce  attracted  by  the  waving 
tentacles,  and  attempting  to  browse  on  the  same,  are  quickly 
caught  and  held  fast  by  them.  Larger  Sagittce  would 
probably  feed  upon  the  hydroids  with  impunity. 

The  digestive  capacity  of  the  Hydrozoa  seems  only  to  be 
limited  by  the  size  of  the  victim,  and  many  instances  of  their 
voracity  are  known.  The  above  is  paralleled  by  the  well- 
known  cases  of  medusse  being  found  enveloping  larval  and 
postlarval  fish,  and  by  a  case  amongst  the  ctenophores  of  a 
Cydippe  devouring  a  dead  young  fish,  which  occurred  recently 
at  the  St.  Andrews  Laboratory. 

Ann.  &  Mag.  N.  Hist.  Ser.  6.  Vol.  xiii.  29 
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L. — Note  on  the  Relation  of  the  Land-MoUusca  of 
Tasmania  and  of  New  Zealand.     By  C.  Hedley,  F.L.S. 

The  number  of  this  Magazine  for  January  last  contained  an 
artide  in  which  my  friend  Mr.  Suter  discusses  the  relation 
between  (inter  alia)  the  snails  of  New  Zealand  and  of  Tas- 
mania, concluding  that  they  are  closely  allied.  While 
assenting  to  the  statements  made  in  the  body  of  the  paper, 
from  this  deduction  I  must  differ. 

We  are  told  that  Rhytida^  Rhenea^  Paryphanta^  Laofna^ 
Flammulinay  and  Endoaonta  are  common  to  either  fauna. 
To  these  may  be  added  Helicarion ;  and  the  interesting  fossil 
Rhytida  Simsoniana^  Johnston  (Proc.  Roy.  Soc.  Tasmania, 
1880,  p.  24),  a  near  ally  of  R.  Dunnice^  Gray,  may  be 
quoted  to  reinforce  the  argument. 

But  to  grasp  the  situation  the  whole  fauna  must  be 
reviewed ;  and  in  doing  so  we  find  th^,  on  the  one  hand, 
Tasmania  contains,  besides  the  above  genera,  Liparus^ 
Gary  odes  J  Anoglypta^  Cystopelta^  Pupa^  and  Succineaj  while, 
on  the  other.  New  Zealand  possesses  PlacostyluSy  Schizo- 
glossa^  Otoconchay  TornateUinaj  AthoracaphoruSj  and  the 
operculates  LagocheiluSj  Realia,  and  Hydrocena. 

The  fact  that  Tasmania  possesses  no  real  land-operculates, 
the  Truncatella  included  in  Tasmanian  lists  being  more  a 
marine  than  a  terrestrial  animal,  alone  constitutes  a  profound 
gulf  between  the  faunas.  The  widespread  Succinea  and 
Pupa  have  reached  Tasmania  from  a  source  that  did  not 
communicate  with  New  Zealand,  while  the  reverse  is  true  of 
Totmatellina. 

Examining  the  common  element  we  note  that  this  includes 
about  half  the  genera  of  each  country,  that  all  these  range 
beyond,  and  some  far  beyond,  the  two  countries,  and  that 
this  element  is  chiefly  composed  of  the  smallest  shells.  Of 
all,  Paryphanta  has  the  most  limited  range,  extending  to 
Victoria  {atramentaria) ;  this  genus  is,  however,  vaguely 
defined,  and  its  characters  require  a  definition  which  may 
alter  the  supposed  geographical  range:  Rhenea  extends  to 
Queensland  (splendidula)  and  to  New  Caledonia  (ItUeolina) ; 
Rhytida  to  British  New  Guinea  (globosa)  and  to  the  Solomons 
( Villandret) ;  Laoma  to  South  Australia  (pictilis) ;  FlammU' 
linaj  or  something  very  like  it,  is  shown  by  Mr.  Suter  to 
reach  Africa  {Pella  Burnupi)  ;  Endodonta  ranges  to  the 
Philippines  and  to  the  Society  Islands,  and  Helicarion 
through  Malaysia  and  India  to  Africa. 
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Just  as  the  fluviatile  shells  possess  a  wider  range  and 
inferentially  greater  powers  of  dispersal  than  terrestrial 
mollusks,  so  do  minute  land-shells  gain  more  extended  limits 
than  bulkier  forms.  If  a  collection  of  Tasmanian  or  New- 
Zealand  shells  were  put  into  a  sieve,  the  shells  that  passed  the 
meshes  would  roughly  represent  those  with  a  wide  range, 
and  the  shells  retained  those  with  a  restricted  one.  That  none 
of  the  larger,  but  all  the  smaller,  species  of  Fiji  (continental 
islands)  are  represented  in  Samoa  (oceanic)  is  a  significant 
illustration  which  may  explain  how  the  micro-snail  faunas 
of  Tasmania  and  New  Zealand  are,  as  Mr.  Suter  says,  so 
closely  allied,  while  the  macro-snail  faunas  repudiate  any 
relationship. 

Conclusion. — None  of  the  species  and  about  half  the  genera 
of  their  respective  land-moUuscan  faunas  are  common  to 
Tasmania  and  New  Zealand;  this  community  does  not 
embrace  the  Streptoneura.  The  common  element  for  the 
most  part  is  represented  by  minute  species  and  widespread 
genera,  and  does  not  necessarily  imply  former  direct  land 
communication.  As  a  whole  the  two  faunas  are  wider  apart 
than  those  of  Britain  and  the  Atlantic  States  of  North 
America. 

Sydney, 
Feb.  19, 1894. 


LI. — A  new  Pedunculate  Girripede, 
By  the  Rev.  Thomas  R.  R.  Stebbing,  M.A. 

[Plate  XV.] 

Tbichelaspis,  gen.  nov. 

Valves  five ;  the  scuta  trifid ;  the  carina  terminating  in  a 
fork  at  its  base.  The  mandibles  with  five  or  six  teeth ;  the 
first  maxillsB  very  slightly  notched.  In  each  cirrus  the  two 
rami  are  subequal.  The  caudal  appendages  are  one-jointed, 
spinose. 

The  name  of  the  genus  is  derived  from  TpixrfKo<i^  cloven  in 
three,  and  aairk,  a  shield.  The  characters  are  but  little 
removed  from  those  of  Dichelaspia ;  but  since  that  name  was 
chosen  by  Darwin  to  displace  the  earlier  names  Octolaamis 
and  HepiolasmtSy  on  the  ground  that  those  titles  conveyed  a 
false  impression,  it  seems  impossible  to  retain  Dichelaspis^ 
meaning  a  bifid  scutum,  for  a  species  in  which  the  scutum  is 
very  conspicuously  trifid. 
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Trichelaspia  Forresti^  sp.  n. 

General  appearance. — Capitulum  compressed,  the  breadth 
abont  two  thirds  of  the  length,  its  occludent  margin  micro- 
scopically crenulate ;  the  valves  translucent,  covered  bj 
thin  membrane,  approaching  one  another  at  certain  points, 
but  nowhere  coming  in  contact ;  the  peduncle  slightly  longer 
than  the  capitulum. 

Scuta. — The  occludent  segment  long,  narrow,  widening  a 
little  distally,  the  rounded  apex  approaching  the  tergura ; 
the  basal  segment  forming  an  angle  of  about  seventy  degrees 
with  the  occludent,  which  it  does  not  quite  equal  in  length, 
very  narrow,  apically  pointed,  the  apex  overlapping  the  fork 
of  the  carina ;  from  the  basal  there  arises  a  median  segment, 
also  very  narrow  and  pointed,  a  little  crooked,  two  thirds  of 
the  length  of  the  occludent  segment,  from  which  it  diverges 
much  less  than  it  does  from  the  basal  segment.  All  the 
segments  are  continuously  calcified.  The  whole  valve  has  a 
general  resemblance  to  the  figure  of  the  scapular  apparatus  of 
a  tortoise. 

Terga  deeply  and  widely  bifid,  so  as  to  have  a  sort  of 
collar-shape,  the  two  apices  approaching  the  apex  of  the 
occludent  segment  of  the  scutum ;  the  two  segments  or  lappets 
of  the  tergum  are  equal  in  length,  widest  at  the  middle. 

Carina  much  bowed,  narrow,  a  little  widened  towards  the 
apex,  which  overlaps  the  terga  without  approaching  them 
very  closely  ;  the  fork  at  the  base  is  variable,  being  in  some 
specimens  much  more  pronounced  than  in  others. 

Peduncle  cylindrical,  moderately  stout,  a  little  longer  than 
the  capitulum. 

Lahrum. — The  crest  has  a  row  of  minute  tolerably  acute 
teeth,  the  sides  of  the  teeth  being  equal  in  length  to  their 
bases ;  the  central  teeth  are  more  widely  separate  than  those 
at  the  sides. 

Mandibles. — ^There  are  in  all  six  teeth,  the  largest,  at  the 
extremity  of  the  convex  margin,  being  remote  from  the  rest: 
the  convex  border  carries  half  a  dozen  pairs  of  setules,  and 
the  distal  part  of  the  opposite  border  is  more  densely  setu- 
liferous. 

The^r*/  maxillce  have  a  group  of  three  spines  preceding 
the  notch,  which  is  minute ;  the  rest  of  the  border,  which  is 
very  slightly  advanced,  carries  five  sets  of  smaller  spines 
mixed  with  setae. 

The  second  maxillce  are  broadly  lamellar,  surrounded  with 
setae  or  flexible  spines,  many  of  which  are  rather  elongate. 

Cirri. — The  first  pair  are  distant  from  the  second  and  not 
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above  half  their  length  ;  they  curl  closely  round  the  mouth- 
organs,  the  functions  of  which  they  may  be  presumed  to 
assist ;  each  ramus  has  seven  segments,  all  of  them  furnished 
with  numerous  spines  and  all  of  tliem  stout  except  the  terminal 
one.  The  remaining  pairs  have  rami  of  from  twelve  to 
fourteen  segments,  each  segment  carrying  from  eight  to 
thirteen  pairs  of  smooth  spines,  of  which  the  distal  are  very 
long,  the  proximal  very  snort ;  there  is  also  a  small  group  of 
spines  at  the  apex  of  the  outer  margin  of  each  segment.  In 
all  the  pairs  the  peduncle  is  armed  with  many  spines. 

The  caudal  appendages  are  slender,  shorter  than  the 
peduncles  of  the  sixth  pair  of  cirri,  tipped  with  a  group  of 
spines,  two  of  which  are  considerably  longer  than  the  ap- 
pendages themselves.  The  penis  is  about  equal  in  length  to 
any  one  of  the  last  five  pairs  of  cirri ;  near  the  base  it  forms 
an  abrupt  crook ;  its  breadth  is  considerably  diminished  near 
to  the  blunt  apex,  which  is  very  hairy,  small  hairs  or  setules 
being  more  sparsely  distributed  over  the  whole  length.  The 
rings,  which  Darwin  regards  as  equivalent  to  segments,  are 
extremely  numerous. 

Size, — The  length  of  the  species  is  about  a  quarter  of  an 
inch,  of  which  the  peduncle  occupies  the  larger  half. 

The  name  is  given  in  compliment  to  W.  Ji.  Forrest,  Esq., 
from  whom  I  received  the  specimens.  In  sending  me  a  small 
collection  of  animals  from  the  West  Indies  Mr.  Forrest 
says : — ^'  May  I  call  your  attention  to  the  growth  (?)  on  a 
small  piece  of  membrane,  the  cuticular  lining  of  branchio- 
stegite  of  a  crayfish  ?  "  This  growth  proved  to  be  a  consider- 
able number  of  specimens  of  the  little  cirripede  here  described, 
with  the  body  projected  from  the  capitulum,  as  shown  in  the 
figure.  There  was,  however,  one  little  group  of  three  in 
which  the  body  was  within  the  capitulum.  These  were  not 
situated,  like  the  other  specimens,  either  on  the  membrane  or 
the  podobrauchia,  but  on  the  calcified  joint  which  supports 
the  branchia,  and  in  these  three  the  terga  and  scuta  are  not 
quite  in  conformity  with  those  of  the  other  specimens.  In  one 
of  the  three  (fig.  A,  p.  446)  the  basal  and  median  segments  of 
the  scutum  aie  represented  by  the  two  acute  horns  of  a  single 
piece,  and  in  a  second  (fig.  6)  the  two  segments  are  solialy 
combined  below.  The  terga  of  these  specimens  are  almost 
oblong,  with  a  very  slight  excavation  facmg  the  apex  of  the 
occludent  segment  of  the  scutum.  The  third  specimen,  as 
far  as  could  be  seen  without  dislodging  it,  showed  agreement 
rather  with  these  two  than  with  the  rest.  Darwin  has  noticed 
that  the  valves  of  Dichelaspis  Warwickit  are  variable  in  shape, 
and  probably  that  is  the  case  with  the  present  species.     Even 
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in  the  prevalent  form  the  median  segment  of  the  scutam 
varies  considerably  in  respect  to  the  proximity  of  its  base  to 
the  base  of  the  occludent  segment. 


\ 

Of  the  nine  species  of  Dichelaspis  discriminated  by 
Dr.  Hoek  it  is  possible  that  Dichel<i8pis  Warwickii  (Gray) 
might  conveniently  be  transferred  to  the  new  genus  Triche- 
Ic^pisy  the  carinal  margin  of  the  basal  segment  of  the  scutam 
in  that  species  being  in  old  specimens  much  hollowed  out. 
It  forms,  however,  obtuse,  not  acute  apices. 

EXPLANATION  OF  PLATE  XV. 

9t.«.  Natural  size.  mx,  2.  Second  maxilla. 

sc.  Scutum.  cir,  1.  Cirri  of  first  pair. 

T.  Tei'gum.  ctr.6.  Terminal  part  of  a  cirrus  of 
C.  Canna.  the  sixtn  pair. 

m.  Mandible.  p.  Apex  of  penis. 

mx.  1.  First  maxilla.  c,a.  One  of  the  caudal  appendages. 

The  mouth-organs  are  drawn  to  the  same  scale  as  the  detached  cirri 
and  caudal  appendage.  The  apical  portions  of  the  mandible,  first 
maxilla,  and  i^nis  are  still  more  highly  magnified. 
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BIBLIOGRAPHICAL  NOTICES. 

The  Fauna  of  British  India,  including  Ceylon  and  Burma.  Pub- 
lished under  the  authority  of  the  Secretary  of  State  for  India  in 
Council  Edited  by  W.  T.  Blanfobd.  Moths.— YoL  II.  By 
G.  P.  Hampson.    London,  1894. 

The  second  volume  of  Mr.  Haropson's  work  deals  with  the  three 
allied  families  ArctiidsB,  AgaristidsB,  and  NoctuidsB ;  but  two  sub- 
families of  the  last-mentioned  group — the  Focillin83  and  Beltoidinae 
— are  reserved  for  the  commencement  of  Volume  III. 

Mr.  Hampson's  families  are  very  comprehensive,  his  Arctiidae 
including  four  families  of  the  older  authors,  which  he  has  very 
rightly  reduced  to  the  rank  of  subfamilies  *  ;  the  family  AgaristidsB 
remains  as  it  was ;  but  the  third  family,  Noctuidae,  has  hitherto 
been  regarded  as  a  tribe,  under  the  denomination  Noctuites,  con- 
taining numerous  ill-defined  families,  based  upon  characters  often 
utterly  worthless  for  classificatory  purposes. 

In  consequence  of  the  utter  absence  of  system  in  the  so-called 
^'  systematic  "  works  produced  less  than  half  a  century  ago,  one  can 
readily  understand  what  Lederer  had  to  cope  with  when  he  sought 
to  bring  into  order  the  NoctuidsB  of  Europe ;  but  the  task  which 
this  excellent  lepidopterist  set  himself  to  do,  and  accomplished 
fairly  satisfactorily,  was  a  trifle  as  compared  with  that  of  the 
author  of  the  present  work. 

Mr.  Hampson  takes  nothing  for  granted ;  the  work  of  his  prede- 
cessors is  carefully  studied,  corrected  when  necessary,  and  the 
arrangement  of  genera  is  based  strictly  on  structural  characters. 
Secondary  sexual  characters  are  not  regarded  as  of  generic  value, 
but  are  utilized  for  Sections  having  a  subgeneric  rank.  As  regards 
species,  Mr.  Hampson  is  inclined  to  follow  the  old  motto  ^'  In  union 
is  strength ; "  but  in  defence  of  this  action  he  fairly  admits  in  his 
Preface  that  '^  No  attempt  has  been  made  in  this  or  in  the  preceding 
volume  to  decide  finally  whether  many  of  the  forms  described  are 
entitled  to  rank  as  species,  varieties,  geographical  or  seasonal  forms. 
Much  more  study  of  structure,  and  especially  of  the  daspers  of  the 
male  insect,  will  be  needed  before  similar  questions  can  be  satis- 
factorily determined." 

After  this  frank  admission  no  lepidopterist  will  have  any  excuse 
for  complaining  that  forms  named  by  himself  have  not  received 
specific  rank ;  and  any  collector  who,  without  looking  up  all  syno- 
nyms, ventures  to  describe  an  Indian  moth,  will  only  have  himself 
to  thank  if  he  subsequently  discovers  that  he  has  renamed  one  of 
the  forms  not  considered  as  sufficiently  distinct  to  be  kept  separate 
by  Mr.  Hampson. 

•  The  genus  Nyctenxera  and  allies,  which  formerly  were  regarded  as 
constituting  the  family  NyctemeridfiB,  are  placed  next  to  the  group  of 
genera  allied  to  Hypsa  (Hypsidse  of  the  old  classification)  in  the  Litho- 
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As  in  the  first  volume,  the  illustrations  both  of  the  species  nnd 
their  structure  are  extremely  good,  though,  unfortunately,  the 
details  are  not  quite  so  sharp  and  clear  in  some  of  them;  the 
antennae  (in  some  cases),  instead  of  terminating  in  a  fine  thread-like 
point,  show  a  defined  terminal  button.  The  process  by  which 
the  figures  are  produced  is  probably  largely  answerable  for  this 
trifling  blemish. 

When  completed  the  present  work  will,  without  doubt,  be  the 
most  satisfactory  revision  of  the  families  and  genera  of  the  Lepido- 
ptera  Heterocera  which  has  ever  appeared,  either  in  our  own  or 
any  other  language.  Arthur  G.  Butler. 

Manual  of  Conchologtf,  Structural  and  Si/sUmatic,  WitJi  Illustrations 
of  the  Species.  By  George  W.  Tryoic,  Jun.  Continuation  by 
Henrt  a.  Pilsbrt. — Vol.  XIV.  Polyplacophora  {Chitons), 
Philadelphia.     8vo.     1892-3. 

This  most  important  and  useful  work  on  systematic  conchology  was 
commenced  in  the  year  1879  by  the  late  G.  W.  Tryon.  That  author 
was  responsible  for  the  first  nine  volumes  and  part  of  the  tenth  and 
the  first  four  volumes  of  the  second  series,  descriptive  of  terrestrial 
mollusks.  At  his  death  in  1888  the  work  was  continued  by 
Mr.  Pilsbry,  and  from  that  time  has  been  proceeded  with  without 
interruption. 

The  present  volume  is  devoted  to  an  account  of  four  families  of 
Chitons,  namely  Lepidopleuridae,  IschnochitonidaD,  Chitonid®,  and 
Mopaliidse,  the  two  remaining  families,  the  AcunthochitidaB  and 
Cryptopladdse,  being  reserved  for  the  succeeding  volume.  This 
arrangement  is  to  be  regretted,  as  it  will  cause  considerable  incon- 
venience to  have  an  Appendix  and  the  Index  to  the  entire  group 
bound  up  in  a  separate  volume. 

The  account  of  the  Polyplacophora  before  us  is  by  far  the  most 
important  hitherto  published,  and,  indeed,  the  only  one  which  can 
pretend  to  anything  like  completeness.  The  introductory  portion 
(pp.  i-xxxiv)  is  devoted  to  a  definition  of  the  class,  the  description 
of  the  shell,  the  girdle,  and  the  external  features  of  the  animal. 
Irregularities  of  growth  and  the  collection  and  preservation  of  Chitons 
are  also  treated  of,  and  the  chapter  concludes  with  an  account  of  the 
progress  in  the  study  of  these  mollusks,  the  difierent  classifications 
which  have  been  proposed  by  Blainville,  Guilding,  Gray,  H.  and  A. 
Adams,  Shuttleworth,  Middendorff,  P.  P.  Carpenter,  Dall,  and 
Fischer,  and  the  synopsis  of  the  classification  adopted  by  the 
Author,  with  an  analytical  key  to  the  genera.  The  classificihtion 
**i8  based  mainly  upon  characters  furnished  by  the  articulating 
surfaces  of  the  valves."  In  this  connexion  Mr.  Pilsbry  writes : — 
"  The  hard  structure  in  this  group  is  comparable  to  the  vertebrate 
skeleton  in  the  great  variety  of  stresses  to  which  it  is  subject. 
Each  valve  is  not  only  acted  upon  by  external  forces  and  its  body- 
muscles^  but  by  the  valves  before  and  behind  it  and  by  the  girdle. 
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Hard  parts  of  great  complexity  have  thus  arisen,  offering  to  him 
who  can  decipher  their  story  clues  as  valuable  for  the  construction 
of  genealogical  lines  as  have  been  found  in  the  limb- bones  of 
mammals  or  the  hinge-teeth  of  bivalye  moUusks/'  Attention  has 
also  been  paid  to  the  development  of  the  gills,  foot>  and  girdle^ 
**  and  for  the  first  time  systematic  use  has  been  made  of  the  sense- 
organs  of  the  shell  (tegumentum),  and  the  system  of  sculpture  of 
the  latter."  It  is  curious  that  the  radula,  which,  as  a  rule,  furnishes 
such  important  ordinal  characters  among  the  Gastropoda,  presents 
but  very  slight  variations  in  the  Chitons,  and  is  of  no  assistance  in 
the  classification  of  the  group. 

The  rest  of  the  volume  consists  of  detailed  descriptions  of  the 
families,  genera,  and  species,  which  are  illustrated  by  sixty-eight 
carefully  executed  plates,  giving  figures,  of  which  nearly  three 
hundred  are  original,  of  the  exterior  of  the  shells,  the  disarticulated 
valves,  showing  the  insertion-plates,  slits,  and  sculpture. 

One  of  the  most  radical  changes  in  the  classification  proposed  by 
Pilsbry  is  the  abandonment  of  the  groups  of  regular  and  irregular 
Chitons.  He  arranges  them  into  three  principal  divisions,  namely 
Eoplacophora,  Mesoplacophora,  and  Teleoplacophora.  In  the  first 
the  valves  lack  insertion-plates,  or,  if  present,  they  are  unslit.  In  the 
second  all  valves  possess  insertion-plates,  but  are  without  eyes  ;  valveit 
f .,  i.-vii.,  or  i,-viii,  have  slits  >  teeth  smooth  or  but  slightly  roughened 
between  the  slits,  never  closely,  finely  pectinated.  In  the  third  all 
valves,  or  valves  i.-tm\,  possess  insertion-elates  cat  into  teeth  by  slits  ; 
the  teeth  are  sharply  sculptured  or  ^'pectinated"  outside  by  fine 
vertical  grooves. 

These  three  ^^  superfamilies "  are  again  subdivided  into  families^ 
subfamilies^  genera,  and  subgenera* 

The  study  of  the  Chitons  is  an  exceptionally  complex  one,  and 
therefore,  considering  the  rapidity  with  which  the  work  has  been 
produced  and  the  newness  of  the  subject  to  the  author,  Mr.  Pilsbry 
is  to  be  congratulated  upon  the  result  of  his  labours  in  the  mono- 
graph before  us»  In  conclusion,  it  is  satisfactory  to  observe  that 
this  work  has  done  good  service  in  putting  a  definite  specific  value 
upon  the  large  number  of  manuscript  names  proposed  by  Carpenter 
which  have  in  the  course  of  the  last  twenty  years  found  their  way 
into  many  collections  throughout  the  world. 

Life  and  Bock.    By  R.  Lypekker,  B.A.,  P.G.8.,  PJZ.S.,  &c. 
8vo.     London,  1894, 

Tnis^popular  exposition  of  facts  and  theories  relative  to  some  warm- 
blooded and  some  cold-blooded  back^boned  animals,  and  some  few 
shelU,  insects,  sea-urchins,  and  others,  consists  of  various  essays 
that  have  been  already  before  the  public  in  periodicals,  and  are  now 
arranged  in  twenty-one  chapters,  with  sixty-three  illustrations. 
Elephants,  moles,  porcupines,  whales,  deer,  sheep,  lemurs,  arma- 
dillos, crocodiles,  some  fishes,  and  other  representative  animals  are 
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reviewed.  Teeth,  skin-prickles,  whalebone,  parts  of  skeletons,  and 
their  structure  are  described  in  their  places.  The  more  theoretic 
subjects  of  "  parallelism  in  development,"  the  "  distribution "  of 
some  groups  of  animals,  the  *^  oldest  members  "  of  some  orders,  the 
*'  extinction  of  animals,"  and  '*  protective  resemblances  "  are  duly 
considered. 

The  account  of  Chalk  audits  associated  strata,  both  in  geographical 
and  geological  aspects,  is  interesting  and  correct ;  and  so  is  the 
description  of  Flint,  its  nature  and  origin,  in  the  succeeding  chapter. 
These  two  essays— on  a  *'  lump  of  chalk  "  and  a  "  flint-flake," — 
together  with  the  preceding  Chapter  XIX.,  on  *'  Nummulites  and 
Mountains,"  and  Chapters  XV.  and  XVI.,  mainly  constitute  the 
geological  portion  of  the  book,  and,  with  the  purely  zoological 
chapters,  make  a  very  useful  little  volume  of  popular  natural  historj- 
for  those  whose  tastes  and  studies  lead  them  to  the  coupideration  of 
evolution,  development,  and  mutual  relationships  of  various  members 
of  the  Animal  Kingdom. 

It  is  good  and  right  of  accomplished  savants  to  popularize  their 
best^known  sciences,  and  this  book  is  a  favourable  sample  of  such 
a  work ;  but  its  title  is  too  curt  and  crude,  however  desirable  it  may 
be  to  render  in  an  elliptical  form  the  idea  of  elucidating  and  illus- 
trating the  facts  and  theories  of  biology,  so  far  as  some  of  the  living 
animals  are  concerned,  and  their  relationship  to  those  whose  relics 
are  found  fossilized  in  the  rocks.  A  similar,  but  worse,  example  of 
condensing  English  words  is  shown  by  the  cramped,  ambiguous, 
and,  indeed,  self-contradictory  phrase  "living  fossils"  for  Chapter  XV. 
at  page  153. 

The  figures  are  mostly  good,  though  not  new ;  but  it  is  time  that 
the  Eussian  Mammoth  should  be  divested  of  its  deceptive  hoofs  and 
skin  of  the  head ;  and  certainly  the  hocks  in  the  Indian  Elephant,  at 
page  8;  bespeak  the  inaccuracy  of  the  European  artist. 


MISCELLANEOUS. 

Xote  on  Archineura  basilactea,  Kirby,     By  W.  F.  Kikby,  F.L.S.  &c. 

I  DESCBiBED  thb  specics  in  the  *  Annals '  for  January  last  (p.  84), 
and  Dr.  Karsch  now  suggests  (*  Entomologische  Nachricht/en,'  xx. 
p.  84)  that  it  is  the  same  as  his  Ek^  incarnata  (*  Berliner  ent. 
Zeitschrift,'  xxxvi.  p.  455,  1891),  and  asks  why  I  did  not  compare 
my  new  genus  with  the  Indian  genus  Echo  instead  of  with  the 
African  genus  Sapho,  It  is  true  that  the  milky-white  patch  at 
the  base  pf  the  wings  of  my  type  may  assume  a  rose-red  colour  with 
age,  and  that  the  nervures,  which  are  reddish  in  mine,  might 
darken  with  age.  But  my  species  cannot  possibly  belong  to  Echo ; 
and  if  Xarsch's  resembles  it  in  any  way  I  should  be  greatly  sur- 
prised at  his  placing  it  in  Echo  at  all,  had  he  not  admitted  that 
he  is  wholly  unacquainted   with  that  genus,  for  the  differences 
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in  neuration  are  so  considerable  that  I  should  hardly  have  thought 
it  worth  while  to  compare  my  specimen  with  the  description 
of  an  insect  described  as  an  Echo  when  -seeking  to  identify  it. 
Echo  has  a  very  short  broad  oval  pterostigma.  and  Archineura  a  very 
long  narrow  one  (much  longer  than  in  Sapho  longistigma^  De  Selys), 
and  the  dense  reticulation  below  the  lower  bas^  cell  is  quite 
different  in  Archineura  from  either  Echo  or  SapTw.  I  need  not 
describe  it,  for  it  is  shown  in  my  figure  and  caremlly  described  too ; 
but  the  nervure  bounding  the  lower  basal  area  of  the  wing  in  Sapho 
slopes  more  obliquely  towards  the  base  than  even  in  Archineura^ 
while  in  Echo  it  is  much  shorter,  straighter,  and  less  conspicuous. 
It  was  the  general  character  of  the  neuration  which  led  me  to  com- 
pare Archineura  with  Sapho  rather  than  with  Echo.  Karsch  makes 
no  mention  of  the  remarkable  neuration  of  the  insect  in  his  descrip- 
tion, merely  noting  ordinary  details  ;  nor  does  he  allude  to  the  anal 
appendages.  Consequently  he  gives  few  data  beyond  the  long 
pterostigma  which  would  suggest  the  identity  of  the  two  insects. 

Researches  on  the  Structure,  Organization,  and  Classification  of  the 
Fossil  BeptUia. — Part  IX.  Section  2.  On  the  reputed  Mammals 
from  the  Karroo  Formation  of  Cape  Colony.  By  H.  G.  Sebley, 
F.R.S. 

The  author  re-examines  the  remains  of  Theriodesmus,  and  con- 
tests the  interpretation  of  the  carpus  given  by  Professor  Bardeleben, 
producing  specimens  of  South-Africaa  Keptiles  in  which  there  is  a 
single  bone  beneath  the  radius,  as  in  Theriodesmus.  This  character 
is  shown  in  a  small  skeleton,  at  present  undescribed,  which  the 
author  obtained  from  Klipfontein,  Fraserberg,  which  he  regards  as 
referable  to  a  new  genus.  Other  evidence  is  produced  supjwrting 
the  interpretation  of  three  bones  in  the  proximal  row  in  the  carpus, 
in  a  specimen  from  Lady  Erere.  The  author  then  compares  the 
fore  limb  of  Theriodesmus  with  that  of  PareiasauruSy  which  was 
obtained  subsequently,  and  arrives  at  the  conclusion  that  the  types 
of  limb  are  too  closely  related  to  be  referred  to  different  orders  of 
animals,  and  therefore  that  Theriodesmus  must  be  transferred  from 
the  Mammalia  to  the  Therosuchia. 

The  skull  described  as  Tritylodon  lonncevns  is  examined,  and  its 
close  resemblance  to  the  skulls  of  new  Theriodonts  is  pointed  out. 
The  author  believes  that  it  shows  evidence  of  possessing  both  pre- 
frontal and  post-frontal  bones,  which  were  situate  as  in  Theriodonts, 
and  circumscribed  the  orbits  in  the  same  way ;  so  that,  although 
the  post-frontal  bones  appear  to  have  met  in  the  median  line  to 
form  a  crest,  at  the  back  of  the  frontal,  there  is  no  other  character 
in  the  skull  by  which  it  can  be  distinguished  from  the  skull  of  a 
Theriodont.  It  therefore  appears  to  be  reptilian,  and  thus  would 
make  known  divided  roots  to  the  molar  teeth  in  Reptilia,  and  a 
more  complicated  type  of  crown  than  in  any  Theriodont  yet 
known. — From  the  Proceedings  of  the  Royal  Society,  (Communicated 
by  the  Author.) 
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.  Researches  on  the  Structure^  Organization^  and  Classijieation  of  the 
^      Fossil  ReptUia. — Part  IX.     Section  3.     On  Diademodon.    By 
H.  G.  Sbelby,  F.R.S. 

The  author  describes  fragments  of  jaws  and  teeth  from  Upper 
Karroo  strata  at  Wonderboom  and  Aliwal  North,  collected  by  R.  D. 
Kannemeyer  and  Alfred  Brown*  They  may  possibly  belong  to 
more  than  one  genus ;  but,  in  absence  of  sufficient  knowledge  of  the 
skull  to  establish  differences,  the  four  species  are  referred  to  a  new 
genus,  Diademodon.  Its  hinder  molar  teeth  have  undivided  roots, 
and  low  crowns,  which  are  subquadrate  or  transversely  ovate,  sur- 
rounded by  a  diadem  of  low  cusps,  which  are  chiefly  developed  on 
the  external  and  internal  borders,  with  crenulations  or  minute  cusps 
on  the  anterior  and  posterior  margins  of  these  teeth.  There  is  a  low 
central  cusp  in  the  middle  of  the  crown  from  which  slight  ridges 
extend,  chiefly  in  the  transverse  direction  ;  but  in  the  type  species 
these  ridges  take  the  form  of  a  cross.  The  species  are  distinguished 
by  the  form  of  the  crown  and  the  details  of  the  cusps.  The  upper 
and  lower  teeth  are  opposed  so  as  to  be  evenly  worn,  but  the  man- 
dibular teeth  are  narrower. 

These  teeth  are  highly  specialized,  but  distinct  in  plan  from 
Tntylodon,  and  from  aU  known  Eeptiles.  They  closely  approximate 
to  some  of  the  higher  Mammalia.  The  author  refers  Diademodan 
to  a  division  of  the  Theriodontia  in  which  the  teeth  become  worn 
with  use,  which  is  named  Gomphodontia. — From  the  Proceedings 
of  the  Royal  Society,    (Communicated  by  the  Author.) 


I^*Ximinary  Diagnosis  of  a  new  Gazelle  from  Algeria* 
By  Oldfield  Thomas. 

The  type  specimen  of  the  following  species  has  been  brought  from 
Algeria  by  Sir  Edmund  Loder,  and  generously  presented  by  him 
to  the  National  Museum. 

Gazella  Loderi,  sp»  n* 

Size  small ;  general  colour  very  pale  sandy,  the  various  gazelle- 
markings  all  nearly  obsolete.  Ears  long,  whitish.  Hoofs  narrow 
and  very  much  elongated.  Horns  long,  very  slender,  lyrate,  widely 
divergent  above. 

Hind  foot,  without  hoofs,  (c«)  280  miUim. ;  length  of  fore  hoof 
64,  of  hind  one  56 ;  basal  length  of  skull  173  ;  horns  round  curves 
330,  circumference  at  base  95. 

Hab,  Sand-dunes  of  Le  Souf,  about  100  miles  south  of  Biskra. 
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LII. — On  the  Land-Shells  of  the  Natuna  Islands, 
By  Edgar  A.  Smith. 

[Plate  XVI.] 

The  British  Museum  has  recently  received  a  most  interesting 
series  of  land-shells   collected   by   Mr.  A.  Everett   at   the 
Natuna  Islands,  situated  to  the  north-west  of  Borneo.     Not 
a  single   specimen    from   these   islands    has   hitherto   been 
obtained  for  the  National  Collection,  and  only  one  indigenous 
species,  Everettia  cinnamomeay  has  previously  been  recorded. 
The  present  collection  consists  of  thirty-one  species,  eighteen 
of  which  apparently  are  undescribed,  and  the  remainder  are 
known  inhabitants  either  of  Borneo  or  the  Malay  Peninsula. 
The  Natuna  fauna,  so  far  as  it  can  be  estimated  from  the 
material  at  hand,  appears  to  exhibit  an  equally  close  relation- 
ship with  that  of  either  of  these  localities.     Four  species  are 
common  to  the  Malay  Peninsula  and  the  Natunas,  seven  occur 
in  the  latter  and  Borneo,  and  two  are  met  with  in  all  three 
localities.     The  species  occurring  at  Sirhassen  do  not,  as  it 
might  be  expected  they  would,  from  its  proximity  to  Borneo, 
exhibit  more  of  a  Bornean  than  a  Malayan  facies,  for  of  the 
sixteen  species  known  from  Sirhassen  five  are  met  with  in 
Borneo  and  five  in  the  Malay  Peninsula.     With  regard  to 
the  species  from   Bunguran  or  Great  Natuna,   six  of  the 
twenty-six  forms  which  occur  on  that  island  are  also  Malayan 
and  seven  are  Bornean. 
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1.  Microcystis  bunguranensis.     (PI.  XVI.  fig.  1.) 

Testa  minuta,  obtuse  conoidea,  angostissime  perforata,  polita,  satu- 
rate olivaceo-fosca,  tenuis,  pellucida ;  spira  breviter  obtuse  conica ; 
anfractus  5|,  lente  crescentes,  leviter  striatuli,  ultimus  ad  peri- 
pheriam  rotundatus,  baud  descendens ;  apertura  parva,  lunata; 
peristoma  tenue,  simplex,  margiue  columellari  anguste  reflexo. 

Diam.  2*5  millim.,  alt.  2 ;  apertura  1  lata. 

flab.  Bunguran. 

A  highly  polished  species  of  a  dark  olive-brown  colour. 

2.  Everettia  ctnnamomeaj  Eydoux. 

Helix  cinnamomea  (Valenciennes,  MS.Y,  Eydoux,  Mag.  de  Zool.  1838, 

El.  cxvi.  fiffs.  1-16;  Pfeiffer,  Men.  Hel.  i.  p.  64,  iv.  p.  42 ;  Trjron, 
[an.  Concn.  ser.  2,  vol.  ii.  p.  89,  pi.  xxix.  ngs.  40-48  (copied  from 
Eydoux),  as  Nanina, 

Hah.  Natuna  Islands  {Eydoux  and  Strubell  in  litt.)  ; 
Penang  {Pfr.) ;  Bunguran  and  Sirhassen  {Everett). 

The  shell  figured  by  Reeve  (Conch.  Icon.  vol.  vii.  fig.  442) 
does  not  belong  to  this  species,  being  perfectly  distinct  in 
form.  The  figure  given  by  Eydoux  is  very  good  as  regards 
form,  but  the  colour  in  the  copy  of  the  work  at  hand  is  rather 
too  red. 

The  examples  from  Sirhassen  are  not  so  large  as  those 
from  Bunguran,  and  they  have  half  a  whorl  less;  but 
w^hether  they  are  full-grown  or  not  I  am  unable  to  say. 
They  also  differ  in  having  the  under  surface  of  a  more  or  less 
greenish  tint. 

3.  Nanina  (Hemiplecta)  Humphreysianaj  Lea. 

Hah.  Bunguran  and  Sirhassen  (Everett) ;  Natuna  Islands 
[Strubell  in  litt.) ;  Malacca  {auct,) . 

There  are  two  varieties  of  this  species  occurring  at  Sir- 
hassen, one  fairly  well  represented  by  the  figure  in  the  Conch. 
Cab.  ed.  2,  pi.  xxxi.  figs.  3,  5,  of  Helix.  This  form  also 
occurs  at  Bunguran.  The  dark  zone  beneath  the  pale  peri- 
phery is,  however,  generally  more  defined,  and  the  upper 
surface  is  sometimes  darker  than  the  specimen  figured.  The 
second  variety  is  entirely  white,  but  covered  with  a  light 
olive-yellow  epidermis.     It  may  be  named  var.  pallida. 


4.  Dyakia  hugonis^  Pfeiffer. 
Pfeiffer,  Godwin- Austen,  P.  Z.  g 

Hob.  Bunguran  {Everett)  ;  N.  Borneo  and  Labuan  [auct.) . 


Dyakia  hugonis,  Pfeiffer,  Godwin- Austen,  P.  Z.  S.  1891,  p.  29,  pi.  v. 
figs.  5-5^. 
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Only  two  small  examples,  24  millim.  in  diameter,  were 
collected  by  Mr.  Everett,  and  both  are  dextral. 

5.  Trochonanina  affinis.     (PL  XVI.  fig?.  2,  2  a.) 

Testa  imperforata,  conica,  acute  carinata,  tenuis,  fusoo-cornea,  sub- 
pellucida,  supra  vix  nitida,  infra  polita ;  spira  leviter  concava, 
conica,  ad  apicem  rotundata ;  anfractus  7,  lente  crescentes,  primi 
tres  vel  quatuor  l»vigati,  convexiusculi,  casteri  minus  convexi, 
oblique  arcuabim  striad,  lirisque  spiralibus  paucis  tenuibus  supra 
suturam  fuscescentem  ornati,  ultimas  inferne  convexiusculus,  infra 
carinam  exoavatus,  concentrice  obsolete  substriatus,  baud  descen- 
dens;  apertura  obliqua,  angulatim  lunata;  peristoma  tenuissi- 
mum,  mai^^e  columellari  ad  insertionem  incrassato,  albo. 

Diam.  maj.  16  millim.,  min.  15,  alt.  9 ;  apertura  8  lata,  2*5  alta. 

Hab.  Bnnguran  and  Sirhassen. 

This  species  is  closely  allied  to  T.  conicoides  from  Borneo. 
It  differs,  however,  in  the  whorls  increasing  more  slowly,  so 
that  the  last  is  but  very  little  broader  than  the  penultimate, 
whereas  in  T.  conicoides  there  is  considerable  difference. 
The  body- whorl  in  the  present  species  is  more  convex  beneath, 
the  aperture  is  of  a  slightly  different  form,  and  the  few  spiral 
liras  are  coarser  than  in  the  Bornean  shell. 

6.   Trochonanina  bunguranensis.     (PL  XVI.  fig.  3.) 

Testa  depresse  conica,  acute  carinata,  imperforata,  supra  sordide 
fusco-comea,  inferne  pallidior,  nitida ;  spira  breviter  convexe 
conoidea;  anfractus  6,  leviter  convexi,  supra  suturam  paulo 
concavi,  lente  crescentes,  lirulis  spiralibus  pluribus,  lineis  incre- 
menti  obliquis  decnssatis,  sculpti,  ultimus  utrinque  carinam 
acutam  impressus,  infra  convexiusculus,  baud  spiraliter  lirulatus, 
antice  baud  descendens;  apertura  angusta,  obliqua;  peristoma 
tenue,  acutum,.  margine  infero  in  medio  excurvato  et  versus 
carinam  late  sinuate,  columellari  ad  insertionem  incrassato  et 
reflexo. 

Diam.  maj.  16  millim.,  min.  14*5,  alt.  8. 

Uab.  Bunguran. 

7.   Trochomorpha  natunensis.     (PL  XVI.  figs.  4-4  A.) 

Testa  aperte  umbilicata,  orbicularb,  acute  carinata,  tenuis,  trans- 
lucida,  cornea,  fuscescens ;  spira  brevis,  conoidea,  ad  apicem 
obtusa ;  anfractus  6,  convexiusculi,  supra  suturam  cx»ncave  de- 
pressi,  lente  accrescentes,  supeme  et  infra  lineis  incremenfci 
tenuissimis  striisque  spiralibus  tenuibus  plus  minus  obsoletis 
sculpti,  ultimus  supra  et  infra  carinam  acutam  eeque  convexius- 
culus,    hand    descendens ;    apertura    parva ;    peristoma    tenue, 
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simplex,  marginibus  distantibus,  superiore  oblique  rectiosoulo, 
ventrali  arciiato. 
Diam.  maj.  11-5  millim.,  min.  10*75,  alt.  5 ;  apertura  4*6  lata, 
2-6  alta. 

Hab.  Bunguran  and  Sirhassen. 

8.  Sitala  carinifera^  Stoliczka. 

SUala  carinifera,  Stol.  J.  As.  Soc.  Ben^.  1873,  vol.  xlii.  p.  16,  pi.  i. 

fig.  8 ;  Tiyon,  Man.  Conch,  ser.  2,  toI.  li.  p.  54,  pi.  xxv.  fig.  16. 
Trwihomorpha  kusanoj  Aldrich,  Joum.  Cincinnati  Soc.  N.  H.  vol.  xii. 

p.  24,  pi.  iii.  figs.  3-3  b, 
JSttcUa  kusaruif  God  win- Austen,  P.  Z.  S.  1891,  p.  40,  pi.  iv.  fig.  8. 

Hab.  Bunguran  (Everett) ;  Penang  (Stoliczka) ;  Bukil 
Pondong  (MoUendorff*) ;  Gomanton,  N.  Borneo  (Everett). 

I  cannot  discern  any  differences  sufficient  to  separate  the 
Penang  and  the  Bornean  shells.  A  single  young  example 
from  Bunguran  has  much  the  appearance  of  S.  tricarinata'\ 
from  the  Nilghiri  Hills^  India. 

9.  Sitala  baritensisy  Smith. 

Sitala  baritengis,  Smith,  Joum.  Linn.  Soc.  1893,  voL  xxiv.  p.  343, 
pi.  XXY.  fig.  3. 

Hab.  Bunguran  (Everett)]  N.  Borneo  (Everett). 

Three  young  specimens  from  Bunguran  are  indistinguish- 
able from  Bornean  examples.  S.  perakensis^  Godwin- 
Austen,  is  very  closely  allied  and  S.  angulatay  Issel,  is  also 
very  similar. 

10.  Sitala  strhassenensis.     (PI.  XVI.  fig.  5.) 

Testa  breviter  conica,  carinata,  angustissime  perforata,  tenuis,  sub- 
pellucida,  striis  spiralibus  tenuibus  sculpta ;  anfractus  5  j,  parum 
convexi,  sublente  accrescentes,  supra  suturam  carino-marginati, 
ultimus  ad  peripheriam  acute  carinatus,  baud  descendens,  infra 
medium  conyexiusculus ;  apertura  angulate  lunata;  peristoma 
tenue,  margine  columellari  supeme  reflexo,  albo,  perpendiculari. 

Diam.  4  millim.,  alt.  3-75. 

Hab.  Sirhassen. 

The  spiral  striae  are  excessively  fine,  and,  being  crossed  by 
equally  fine  lines  of  growth,  the  surface  has  a  minutely  can- 
cellated aspect. 

•  P.  Z.  S.  1891,  p.  333. 

t  Godwin-Austen,  Moll.  India,  pi.  x.  fig.  10. 
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11.  Patula  persculpta.     (PI.  XVI.  figs.  6-6  h.) 

Testa  orbicularis,  late  umbilioata,  minnta,  tenuis,  sordide  albida, 
striis  concentricis  at  spiralibus  microscopice  cancellata ;  anfractus 
3^,  lente  crescentes,  convexi,  sutura  profunda  sejancti,  ultimus  ad 
periphenam  rotundatus,  baud  descendens ;  apertura  parva,  oblique 
lunata;  peristoma  tenue,  simplex,  margine  columellari  yix 
reflexo  ;  spira  depressa,  supra  anfr.  ultimum  vix  elata. 

Diam.  1*5  miUim.,  alt.  '75. 

Hah.  Bunguran. 

Under  the  microscope  the  minute  cancellation  of  the  surface 
is  extremely  prettj. 

12.  A  mphtdromus  per  versus  J  Itinn. 

Nab,  Bunguran  and  Sirhassen. 

Several  forms  of  this  variable  shell  occur  in  the  Natuna 
collection.     They  may  be  thus  described : — 

1.  Entirely  white,   generally  with   one  or  more  oblique 

brown  stripes  or  varices. 

2.  White  below  the  suture  in  the  last  two  whorls,  closely 

striped  beneath  with  rich  brown,  often  pinkish  towards 
the  apex. 

3.  Yellowj  but  with  a  broad  white  zone  below  the  suture, 

with  or  without  one  or  two  oblique  brown  varices 
(=leucoxanthuSy  Martens). 

The  above  varieties  from  Bunguran  are  not  always  sharply 
defined,  but  intermediates  occur  between  one  or  other  of  them. 
For  instance,  some  examples  have  so  much  brown  about  them 
that  they  cannot  be  included  in  van  1,  yet  they  are  not  suffi- 
ciently coloured  to  come  into  var.  2.  Sometimes  specimens 
of  var.  2  have  a  somewhat  yellowish  tint  like  var.  3,  and  the 
latter  occasionally  has  more  or  less  of  brown  striping  upon 
the  lower  part  of  the  penultimate  and  last  whorls,  as  in  var.  2. 
The  latter  variety  is  very  like  the  form  melanommay  Pfr. 
None  of  the  Natuna  examples  appear  to  have  the  apex  so 
dark  as  that  species  and  none  exhibit  a  yellowish  peripherial 
zone ;  but  not  unfrequently  there  is  a  more  or  less  defined 
submedian  broad  band  as  in  the  var.  inversus^  Miiller. 

4.  Obliquely  striped  with  dark  brown  upon  a  paler  ground, 

darKcr  below  the  sharply  defined  periphery  (^inversus, 
Miiller). 

All  the  above  varieties  from  the  Natunas  are  represented 
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by  sinistral  and  dextral  specimens.     The  first  three  occur  at 
Bunguran,  the  fourth  at  Sirhassen. 

13.  Opecis  subula  (PfeiflTer). 
Opeas  subukif  Pfeiffer;  Mod.  HeL  vol.  ii.  p.  168  {BnHmw). 

Hah.  Bunguran  and  Sirhassen  {Everett)  ;  Sarawak  {Hosey 
in  Brit.  Mua.  and  Mua.  Cuming)  ;  Cuba  [Pfr.). 

I  cannot  discover  any  differences  in  the  specimens  from  the 
Natuna  Islands  and  Borneo  which  are  sufficient  to  separate 
them  from  West-Indian  examples.  Pfeiffer  himself  also 
failed  to  distinguish  them^  for  a  specimen  from  Sarawak  in 
the  Cumingian  collection  is  labellea  in  his  own  handwriting 
"£.  8uhula^  Pfr."  Mr.  C.  Hose  has  recently  presented  a 
large  series  of  specimens^  also  from  Sarawak,  an  examination 
of  which  supports  this  decision.  It  also  seems  to  me  ques- 
tionable whether  either  O.junceus  (Gould),  from  the  Society 
and  Sandwich  Islands, or  0.  oparanus  (Pfeiffer),  from  Opara, 
possess  any  real  differences  wliich  can  dissociate  them  from 
this  species. 

14.  Pupa  Moreleti,  Brown. 

Pupa  Moreleti,  Brown,  Joum.  de  Conch.  1870,  p.  303  j  laael,  Ann' 
Mu8.  stor.  nat.  Genova,  1874,  vol.  vi.  p.  416  (  Vertigo). 

Hob.  Bunguran  (Everett)]  Labuan  {Brown). 

I  am  not  (juite  certain  of  the  identification  of  the  Natuna 
specimens  with  this  species,  as  they  do  not  agree  in  every 
respect  with  the  diagnosis.  They  have  only  five  instead  of 
six  whorls,  and  the  peristome  is  brownish,  not  white. 

15.  Tomatellina  natunensis.     (PL  XVI.  fig.  7.) 

Testa  parra,  ovata,  supeme  subconoidea,  tennis,  subpellucida,  pallide 
fuscescens,  imperforata,  lineis  incrementi  tenuibus  striata ;  an- 
fractus  4,  convexi,  apex  magnus,  rotundatus ;  apertura  perpen- 
dicularis,  inverse  aunformis,  longit.  totius  |  paulo  minor ;  perist. 
tenue,  margine  columellari  leviter  contorto,  hand  incrassato  vel 
reflexo  ;  lamina  parietalis  tennissima,  intrans. 

Longit.  2*5  millim.,  diam.  1*5;  apertnra  1*3  longa,  *75  lata. 

JSab.  Bunguran. 

This  genus  occurs  in  the  Philippine  Islands,  but  has  not 
yet  been  discovered  in  Borneo. 

16.   CyclopJiorus  aquilusj  Sowerby. 
CyelophoruB  aquUus,  Sowerby,  Reeve,  Conch.  Icon.  figs.  46  a,  b. 
Ilah,  Bunguran  and  Sirhassen. 
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The  specimens  from  the  above  localities  of  adult  age  agree 
precisely  with  the  Malaccan  form  of  this  species.  In  very 
old  examples,  however,  which  have  the  outer  surface  more  or 
less  worn  the  aperture  becomes  of  a  bright  orange-red  and 
the  lip  is  also  tinted. 

17.  Leptopoma  natunense.     (PL  XVI.  fig.  8.) 

Testa  turbinata,  angnste  umbilicata,  tennis,  pelluoida,  oornea,  pone 
labrum  pallida  rufam  vel  album,  etriga  nigra  obliqua  omata; 
spira  conica ;  anfractus  5,  convexiuscuU,  liris  vel  oarinis  tenuibus 
(in  anfract.  penult.  4,  ultimo  7)  instructi,  ultimus  carina  quinta 
ad  peripberiam  subangulatus,  antice  vix  deecendens ;  apertura 
magna,  longit.  totius  |  paulo  superans ;  peristoma  duplex,  margine 
interne  leviter  incrassato,  externo  tenui,  plane  dilatato  ad 
umbilicum  reflexo,  extremitatibus  callo  tenuissimo  junctis. 

Diam.  maj.  13*5  millim.,  min.  10,  alt.  13*5 ;  apertura  intus  6*5 
longa  et  lata. 

Hab.  Bunguran  and  Sirhassen. 

The  specimens  from  Bunguran  have  the  peristome  of  a 
pale  red  tint,  whilst  in  those  from  Sirhassen  it  is  white. 

This  species  bears  a  very  close  resemblance  to  L.  MathUdm^ 
Dohm,  from  Mindanao,  and  is  merely  a  slight  modification  of 
that  form.  It  differs  in  having  a  slightly  narrower  umbilicus, 
an  additional  spiral  lira  on  tne  penultimate  whorl,  no  fine 
spiral  striae  or  merely  the  faintest  indication  of  them,  and  the 
peristome  is  more  distinctly  double,  the  outer  margin  being 
more  flatly  expanded. 

18.  Lagochilus  hunguranensis.     (PI.  XVI.  fig.  9.) 

Testa  late  umbilicata,  depresse  turbinata,  saturate  fusca,  liris  spiral- 
ibus  tenuibus  undique  cincta,  lineis  increment!  obliquis  sub- 
cancellata,  epidermide  ragosa,  8etosa,amicta;  anfractus  6,  celeriter 
crescentes,  perconvexi,  sutura  profunda  sejuncti,  apicales  duo 
Iffives,  ultimus  antice  leviter  descendens ;  apertura  circularis, 
intus  sordide  caBrulea,  mediocriter  magna ;  peristoma  duplex, 
margine  externo  breviter  expanse,  acuto,  intemo  paulo  incrassato, 
ccerulescente,  superne  leviter  inciso. 

Diam.  maj.  17  millim.,  min.  13*5,  alt.  12 ;  apertura  6  longa  et  lata. 

Hah,  Bunguran. 

This  species  is  well  characterized  by  its  deep  brown  colour, 
the  fine  spiral  lir»,  the  strong  oblique  lines  of  growth,  and 
the  rough  epidermis  produced  into  very  short  hairs  upon  the 
ridges.  The  thin  homy  yellowish  epidermis  consists  of  nine 
or  ten  narrow  volutions. 
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19.  Lagochilua  sirhassenensis.     (PL  XVI.  fig.  10.^ 

Testa  turbinata,  anguste  perforata,  sordide  saturate  fnsca,  liris 
spiralibus  tenuibus  instnicta,  epidermideque  oblique  striata; 
anfractus  5,  eonvexi,  sutura  profunda  sejuncti,  apicales  duo  laeves, 
fusco-cornei,  ultimus  ad  peripheriam  rotundatus,  infra  medium 
liris  paucis  magis  distantibus  quam  superioribus  ;  apertura  longit. 
totius  \  adaequans,  intus  cserulescens  ;  peristoma  anguste  expan- 
sum,  intus  leviter  incrassatum,  marginibus  callo  tenui  junctis,  ad 
insertionem  minute  incisum. 

Diam.  maj.  10  millim.,  min.  8,  alt.  9*5  ;  apertura  4*5  lata. 

Hah.  Sirhassen. 

This  species  resembles  L.  hunguranensis  in  colour  aud  the 
spiral  stria,  but  differs  in  its  more  conical  form,  narrower 
umbilicus,  and  thinner  epidermis.  The  operculum  is  very 
thin,  yellowish,  and  consists  of  about  ten  volutions. 

20.  Lagochilua  natunensis.     (PL  XVI.  fig.  11.) 

Testa  turbinata,  perforata,  tenuiuscula,  lutescens,  rufo  strigata  et 
variegata,  ad  apicem  saturate  fiisca,  epidermide  plus  minus 
lameUosa,  setosa  et  villosa  induta  ;  spira  elata,  conica ;  an&actus 
6,  mediocriter  eonvexi,  oblique  tenuiter  striati,  liris  paucis  tenuibus 
(peripheriali  eaeteris  major!)  instruct!,  ultimus  in  medio  linila 
carinatus,  antioe  leviter  descendens ;  apertura  mediocris,  circularis, 
longit.  totius  ^  vix  jequans ;  peristoma  intus  incrassatum,  caem- 
lescens,  extra  tenue,  expansum,  marginibus  callo  tenui  junctis ; 
sinus  minutus. 

Diam.  maj.  11*5  millim.,  min.  10,  alt.  12 ;  apertura  intus  5  longa 
et  lata. 

Var.  Testa,  sub  epidermide,  pallide  vel  saturate  cornea,  concolor. 

Hab,  Bunguran  and  Sirhassen. 

The  epidermis  of  this  pretty  species  has  a  somewhat  silky 
appearance  and  is  very  finely  lamellated  in  the  direction  of 
the  oblique  lines  of  growth  and  very  shortly  setose  upon  the 
spiral  lirae ;  these  usually  number  two  or  three  on  the  upper 
whorls  and  five  or  six  on  the  last,  the  one  at  the  periphery 
being  a  trifle  more  conspicuous  than  the  rest.  When  present 
the  red  markings  radiate  from  the  suture  and  extend  some- 
what zigzag  over  the  body-whorl. 

21.  Lagochilus  exiguus,     (PL  XVI.  figs.  12-12  J.) 

Testa  parva,  conica,  in  medio  acute  carinata,  late  umbilicata, 
lutescens,  strigis  rufis  radiantibus  picta,  epidermide  tenui  ad 
carinam  et  suturam  fimbriata,  induta ;  spira  acute  conica ;  an- 
fractus 5|,  superiores  rotimdati,  laeves,  tres  reliqui  convexiusculi. 
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inferne  prope  snturam  carinis  duabus  tenuibus  Bpiralibus  oinoti, 
lineis  incrementi  elevatis  subdistantibus  oblique  arcuatis  instructi, 
ultimus  in  medio  bicarinatus,  angulatus,  inferne  convexiusculus 
rufo  radialim  pictus,  leviter  descendens ;  apertura  circularis, 
superne  minute  sinuata ;  peristoma  intus  paulo  incrassatum,  extra 
acutum^  tenue,  undique  sublate  expansum,  marginibus  callo  tenui 
junctis. 
Diam.  maj.  7  millim.,  min.  5-5,  alt.  5*5 ;  apertura  intus  2'b  lata. 

Hah,  Sirhassen. 

This  species  is  remarkable  for  its  small  size,  the  two  almost 
contiguous  spiral  keels  or  lirae  at  the  periphery,  which  also 
pass  up  the  spire  just  above  the  suture,  but  especially  for  the 
peculiar  epidermis,  which  is  produced  into  a  sort  of  fringe 
upon  the  carinsB. 

22.  Cyaihopoma  trtcarinatum,     (PI.  XVI.  fig.  13.) 

Testa  minuta,  aperte  et  profunde  umbilicata,  tiirbinata,  tenuis, 
cornea,  Isevis;  anfractns  quinque,  apicales  duo  subglobosi,  se- 
quentes  duo  convexiusculi  in  medio  carinati,  ultimus  carinis  tribus 
tenuibus  prominentibus  (duabus  circa  medium,  tertia  umbilicum 
circumdante)  instructus,  baud  descendens ;  apertura  subcircularis ; 
peristoma  intus  incrassatum,  marginibus  callo  tenui  junctis, 
extemo  paulo  expanse,  ad  extremitates  carinarum  producto,  coin- 
mellari  tenuiore. 

Diam.  maj.  2*25  millim.,  min.  2,  alt.  2*25  ;  apertura  1  alta  et  lata. 

Operculum  nigrescens,  in  medio  excavatum,  pallidum. 

Hab.  Bunguran. 

The  uppermost  keel  of  the  body- whorl  is  that  which  encircles 
the  middle  of  the  upper  volutions,  and  the  central  one  passes 
up  the  spire  in  the  suture.  The  genus  occurs  in  India, 
Ceylon,  Borneo,  and  the  Philippines. 

23.  Cychtus  natunensis.     (PI.  XVI.  figs.  14-14i.) 

Testa  mediocriter  late  umbilicata,  depresse  turbinata,  saturate 
castanea,  strigis  flavis  a  sutura  radiantibus  et  zona  macularum 
irregulariter  sagittiformium  ad  peripheriam  ornata,  epidermide 
scabrosa,  pilosa  induta;  anfractns  5,  celeriter  accrescentes,  per- 
convexi,  striis  incrementi  obliquis  aliisque  spiralibus  sculpti, 
sutura  profunda  discreti,  idtimus  antice  leviter  descendens; 
apertura  mediocriter  magua ;  peristoma  intus  incrassatum,  sub- 
cseruleum,  continuum,  margine  dextro  plane  expanso,  tenue, 
superne  ad  snturam  baud  profunde  sinuate. 

Diam.  maj.  19  millim.,  min.  15,  alt.  13;  apertur©  diam.  7*5. 

Hab.  Bunguran. 

In  this  species  the  whorls  are  smooth  and  rounded,  but 
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they  are  clothed  with  a  roughish  epidermis,  which  is  prodaced 
into  short  hairs  arranged  in  spiral  series  and  also  in  oblique 
rows  npon  the  lines  of  ^owth.  When  the  epidermis  is 
removed  only  faint  indications  of  spiral  striae  are  observable. 
The  shelly  operculum  (figs.  14  a,  b)  is  white  externally,  with 
a  corneous  nucleus,  where  it  is  slightly  concave,  and  consists 
of  seven  or  eight  obliquely  striated  volutions.  It  is  thick  and 
deeply  concave  between  the  outer  shelly  margin  and  the  inner 
corneous  layer,  which  is  of  a  bright  red  tint. 

24.  Cyclotus  minor.     (PL  XVI.  figs.  15,  15  a.) 

Testa  orbicularis,  aperte  umbilicata,  sub  epidermide  crassiuscula, 
striata,  lutescens;  spira  paulo  elata,  ad  apieem  obtusiuscola ; 
anfractns  4|,  convexi,  sutara  profdndissima  discreti,  snperiores 
distanter  costulati,  cseteri  tenuiter  striati,  ultimus  vix  descendens ; 
apertura  intus  pallida  caerulescens  ;  peristoma  intus  leviter  incras- 
satom,  margine  externo  paulo  dilatato,  dein  aperturam  versus 
anguste  reflexo,  supeme  in  alam  parvam  suturalem  producto. 

Diam.  maj.  15  millim.,  min.  11,  alt.  7 ;  apertura  4*5  lata. 

Hah.  Bunguran. 

Allied  to  U.  Boxalli  of  Godwin- Austen,  but  much  smaller^ 
with  the  apex  of  the  spire  white  instead  of  chestnut  and  the 
peristome  externally  peculiarly  granulate-striate. 

25.  Pupina  Everetti.     (PI.  XVI.  fig.  16.) 

Testa  ovata,  supeme  acuminata,  tenuis,  pellucida,  polita,  rufescens ; 
anfractus  6,  IsBves,  convexiusculi,  infra  suturam  colore  saturatiore 
anguste  marginati,  ultimus  oblique  descendens,  sed  ad  labrum 
breviter  ascendens ;  apertura  subrotunda,  supeme  producta, 
longit.  totius  ^  adseqnans ;  labrum  incrassatum,  leviter  expan- 
sum,  pallide  cameum,  in  medio  prominens,  arcuatum;  dens 
parietalis  compressus,  magnus,  prominens,  columellae  callo  arcuate 
junctus ;  columella  fissura  angustissima  obliqua  terminata,  latis- 
sime  lingulata. 

Longit.  12*3  millim.,  diam.  7*3 ;  apertura  6  longa,  3*5  lata. 

Hah,  Bunguran. 

This  handsome  species  is  a  little  larger  than  P.  oUonisj 
Dohm,  from  Mindanao,  and  of  a  darker  colour;  the  penultimate 
whorl,  viewed  from  benind,  is  higher  in  proportion  to  the  last, 
and  the  linguaeform  termination  of  the  columella  is  much 
broader  in  the  present  species.  The  operculum  is  thin,  of  a 
bronzy-yellow  tint,  and  consists  of  about  eight  whorls. 
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26.  Pupina  Evansiy  Godwin- Austen. 

Pupina  Eoangij  Godwin- Austen,  Proc.  Zool.  Soc.  1889,  p.  361,  pi.  xxxix. 
%8.  3,  3  a. 

Hah.  Sirhassen ;  N.  Borneo  {Everett). 

The  type  of  this  species  was  a  dead  shell  from  a  cave- 
deposit.  Mr.  Everett  has  since  presented  to  the  Museum  a 
living  example  from  Bau,  in  N.  Borneo ;  this  is  of  a  dirty 
pellucid  appearance,  with  a  pale  peristome.  The  Sirhassen 
shells  are  of  a  brownish  colour,  becoming  reddish  towards  the 
lip  J  they  agree  in  other  respects. 

27.  Dtplommatina  ruhicunday  Martens. 

DMommatina  rubicunda,  Martens,  Freuss.  Ezped.  Ost-Asien,  Zool. 
Bd.  ii.  p.  164,  pi.  iv.  %.  16. 

Hab.  Sirhassen  (Everett)  ;  N.  Borneo  {Martens  and 
Everett) . 

The  specimens  from  Sirhassen  are  of  a  bright  red  colour, 
excepting  the  base  of  the  body-whorl,  which  appears  to  be 
coated  with  a  thin  luteous  deposit.  The  umbilical  region  is 
covered  with  a  thin,  smooth,  and  sharply  defined  callus,  a 
feature  not  referred  to  by  von  Martens,  but  which  is  present 
in  Bomean  examples  also. 

28.  Diphmmatina  adversa  (H.  &  A.  Adams), 
var.  natunensis, 

Diphmmatina  adversa,  Pfeiff'er,  Men.  Hel.  vol.  iii.  p.  586  (Paxillus) ; 
Godwin-Austen,  Proc.  2iOol.  Soc.  1889,  p.  348,  pi.  xxxviii.  fig.  3. 

Nab.  Bunguran  and  Sirhassen  {Everett)  ;  Singapore 
{Adams)  ;  Sarawak,  Busau  {Everett). 

The  specimens  from  the  Natuna  Islands  are  smaller  than 
the  typical  form  of  this  species.  Thejr  are  mostly  of  a  reddish 
tint,  with  an  orange-red  aperture,  which  looks  a  trifle  smaller 
than  in  Bornean  examples.  The  peristome  is  more  rounded 
above^  where  it  is  appressed  to  the  whorl,  but  certain  pellucid 
lines  seen  through  the  transparency  of  the  shell  above  the 
aperture  are  similar  in  both  forms. 

29.  Dtplommatina  Strubelli.     (PL  XVI.  fig.  17.) 

Testa  dextrorsa,  ovata,  supeme  acuminata,  imperforata,  succinea,  ad 
apicem  rufescens,  tenuis ;  anfractus  6,  convexi,  liris  tenuissimis 
obliquis  omati,  superiores  quatuor  regulariter  crescentes,  penul- 
timus  mazimus  intlatus,  ultimus  paulo  angustior,  antice  leviter 
ascendens;    apertura    irregulariter    rotundata    vel    auriformis; 
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columella  crassa  antice  rostrata,  in  medio  dente  valido  mnnita ; 
labrum  duplex,  aurantium,  margine  infcemo  incrassato,  extemo 
expauso,  inferne  angulatim  producto. 
Longit.  2*5  miUim.,  diam.  1*3 ;  apertura  cum  labro  1. 

Hab.  Bunguran. 

Across  the  body-whorl  above  the  aperture  a  translucent 
line  is  visible,  apparently  indicating  an  internal  lira.  I  have 
named  this  species  after  Herr  Strubell,  of  Frankfort,  who  has 
kindly  communicated  to  me  a  list  of  the  species  of  land-shells 
known  to  him  from  the  Natuna  Islands. 

30.  Diplommatina  congener.     (PI.  XVI.  fig.  18.) 

Testa  dextrorsa,  ovata,  supeme  producta,  imperforata,  rufo-succinea ; 
anfractus  7,  supremi  duo  subglobosi,  laeves,  caeteri  convexi  costulis 
teuuibus  obliquis  instructi^  in  interstitiis  spiraliter  microscopice 
striati,  penultimus  ultimo  latior,  ultimus  supra  aperturam  ad 
lineam  nigrescentem  peculiariter  contractus  ;  apertura  subrotun- 
data,  ad  basim  oolumellse  leviter  oblique  canaliculata ;  columella 
obliqua,  in  medio  dente  parvo  munita,  supeme  labro  callo  juncta ; 
labrum  intus  incrassatum,  aurantium,  exteme  expansum,  paulo 
infra  suturam  angulatim  productum. 

Longit.  3  millim.,  diam.  1 ;  apertura  *75  longa. 

Hah.  Bunguran. 

The  constriction  above  the  aperture  indicated  by  an  almost 
perpendicular  blackish-red  line  is  very  peculiar  and  at  once 
distinguishes  this  species  from  its  allies. 

It  IS  smaller  than  D.  symmetricay  Smith,  from  North 
Borneo,  and  is  furnished  with  a  tooth  on  the  columella,  which 
is  wanting  in  that  species.  The  name  symmetrica  being 
already  in  use  for  a  species  of  this  genus  from  New  Guinea^  1 
take  this  opportunitv  of  substituting  that  of  gomantonensis 
for  the  Bornean  shell. 

31.  Eelicina  Martenstj  Issel. 

HeUcina  Martensiy  Smith,  Ann.  &  Mag.  Nat  Hist.  1894,  vol.  xiii. 
p.  69. 

Hab.  Sirhassen. 

Var.  parva. 

Smaller  than  the  typical  form  and  a  trifle  more  globose. 

Hah,  Bunguran. 

The  form  of  this  species  which  occurs  at  Bunguran  is 
considerably  smaller  than  that  from  Sirhassen  and  is  rather 
more  globose. 
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The  species  is  known  from  the  Sulu  Archipelago,  N.  Borneo, 
and  Labuan. 

EXPLANATION  OF  PLATE  XVL 

Fig,  1.  Microcystis  bungiaranensis. 

Figs.  2, 2  a,  Trochonamna  affinis. 

Fig,  3.  bunguranensis. 

Figs,  4-4  h,  Trochomorpha  natunensis. 

Fig.  5.  Sitala  sirhassenensis. 

Figs.  6-6  6.  Patula  perscidpta. 

Ftg.  7.  Tomatellina  natwiensis. 

Fig,  8.  Leptopoma  naiunense, 

Ftg.  9.  LagochHus  bunguroTiensis. 

Fig.  10.  sirhassenensis, 

Fxg,  11.  natunensis. 

Figs.  12-12  h.  exigtois. 

Fia,  13.  Cyathopoma  tricarinatum. 

Ftg.  14.  Cyclotus  natunensis. 

F^s,  14  a,  b. .    Operculum, 

Figs.  15-16  a.  minor. 

Fig,  16.  Fupina  Everetti, 

Fig,  17,  Diplommatina  Strtibellu 

Fig.  18. congener. 


LIII. —  On  the  Tenebrionidae  (jfe/opan. 
By  G.  Lewis,  F.L.S. 

[Continued  from  p.  400.] 

Addia,  gen.  nov. 

The  structure  of  the  body  in  this  genus  resembles  that  of 
Uemiceraj  especially  as  regards  the  structure  of  the  under- 
side ;  the  head  is  deeply  inserted  in  the  thorax,  thus  shorten- 
ing the  prosternum  before  the  coxae,  and  the  hind  coxae  are 
rather  wide  apart.  The  genus  also  resembles  Geropriaj  but 
in  that  genus  the  posterior  coxae  are  closer  together  and  the 
head  is  less  deeply  set  in  the  thorax.  The  fourth  joint  of  the 
anterior  tarsi  in  Addia  (as  seen  in  an  Andaman  Island  species, 
for  the  males  of  others  are  not  known)  is  as  wide  in  the  male 
as  the  third.  The  antennae  are  somewhat  slender,  the  third 
joint  scarcely  so  long  again  as  the  first  and  second  united, 
4-6  shorter  and  equal,  7-10  slightly  larger,  equal,  widest 
anteriorly,  terminal  joint  circular  and  not  pressed  into  the 
tenth.  In  the  Pascoe  collection  there  is  a  species  of  this 
genus  from  the  Oriental  Region  bearing  the  MS.  name  I  have 
adopted. 


Digitized  by 


Google 


466  Mr.  G.  Lewis  on 

Addia  scatebrcBj  sp.  n. 

Ovalis,  supra  convexa,  nitida,  obscure  purpureo-BBiieo-iiigra ;  elytris 
striato-punctatis,  interstitiis  impuncbatis ;  antennis  pedibusque 
obscure  brunneis. 

L.  7  miU. 

Oval,  convex  above,  black,  shining,  with  a  brassy-purple 
tint,  the  head  punctulate,  punctures  not  very  dense  bat  irre- 
gular, epistoma  depressed ;  the  thorax  more  clearly  but  some- 
what similarly  punctured,  margin  elevated  laterally;  the 
scutellum  rather  small,  arched  at  the  sides,  obtusely  pointed 
behind,  smooth;  the  elytra  striate-punctate,  rows  of  points 
rather  wide  apart,  interstices  smooth,  lateral  margins  elevated 
like  the  sides  of  the  thorax  until  just  before  the  apex ;  the 
antennae  obscurely  brown,  legs  darker ;  the  prosternum  bisul- 
cate  between  the  coxsb.  The  antennse  are  shorter  in  every 
joint  than  in  Elixota  curva^  but  otherwise  not  very  dis- 
similar. 

Hab,  Miyanoshita.  One  female  example  in  May.  Pro- 
bably at  a  later  season  more  would  been  found,  as  this  species 
seems  to  be  a  tropical  or  subtropical  form. 

Elixota  curva^  Mars. 

Amarygmm  curvuSf  Mars.  Ann.  Fr.  1876,  p.  316. 

This  genus  was  founded  by  Pascoe  in  1866,  and  placed  in 
the  Cnodaloninse,  but  Pascoe  says  nothing  of  the  singular 

Sosition  of  the  head.  The  head  is  bent  downwards,  '*  enf onc^ 
ans  le  prothorax  "  as  Marseul  says,  and  only  a  very  small 
part  of  it  is  visible  when  the  insect  is  viewed  from  above.  I 
have  taken  two  species  of  this  genus  in  Ceylon,  and  another 
at  Singapore. 

The  present  species  is  smaller  and  brighter  in  colour  than 
E.  cuprea.  Pasc,  from  North  China. 

Bab.  Nagasaki,  Oyayama^  and  Yokohama.  At  the  last 
place,  near  the  race-course,  I  found  an  old  camellia  in  which 
a  large  number  of  specimens  were  hibernating  on  the  26th 
March,  1880. 

Phthora  canalicoUis,  sp.  n. 

Oblonga,  pioeo-nigra,  nitida ;  thorace  punctate,  lateralibus  canalicu- 
latis ;  elycris  punctato-striatis,  punctis  prot'unde  impressis ;  an- 
tennis pedibusque  rufo-brunneis. 

L.  3|  mill. 

Oblong,  pitchy  black,  shining;  the  head  flat  between  the 
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eyes,  clearly  and  rather  densely  punctured ;  the  thorax  deeply 
canaliculate  laterally,  feebly  rugose  within  the  channel,  disk 
very  clearly  punctured,  punctures  larger  than  those  of  the 
head ;  the  scutellum  very  small,  smooth,  and  semicircular 
behind  ;  the  elytra  punctate-striate,  punctures  large  and  deep, 
outer  margin  evenly  dilated  from  the  humeral  angle  to  the 
apex ;  the  antennas  and  legs  reddish  brown. 

The  deep  lateral  thoracic  canaliculation  distinguishes  this 
species  from  P.  crenata^  Germ.,  which  in  other  respects  it 
resembles. 

Hah.  Sapporo  and  Junsai.     Two  examples  only. 

Enanea,  gen.  nov. 

Body  oblonff-oval,  moderately  convex  ;  the  head  transverse, 
eyes  very  small,  equally  seen  from  above  and  below ;  antennae 
robust,  10-jointed,  joints  compressed,  the  first  short  and  stout, 
second,  third,  and  fourth  smaller,  shorter  and  nearly  equal, 
fifth,  sixth,  and  seventh  widen  gradually,  eighth  and  ninth 
rather  wider  than  the  seventh,  terminal  circular  in  outline ; 
the  thorax  transverse,  strongly  marginate  at  sides,  nearly 
straight  before  and  behind ;  the  scutellum  rather  large  and 
wide,  triangular ;  the  elytra  parallel  at  the  sides  to  the  middle, 
apices  obtuse  ;  the  anterior  coxas  close  together,  intermediate 
and  posterior  not  quite  so  contiguous ;  the  tarsi  very  short 
and  closely  corresponding  in  both  sexes. 

Enanea  iestaceay  sp.  n. 

ObloDgo-ovata,  mfo-testacea,  nitida;  capita  thoraceque  sparse 
pnnctatis ;  elytris  striato-panctatis ;  antoDnis  pedibusque  oon- 
coloribus. 

L.  3miU. 

Oblong-ovate,  red-testaceous  ;  the  head  sparsely  punctate, 
the  male  with  two  ear-like  elevations,  wide  at  the  base,  tips 
pointed,  the  centre  of  their  bases  being 
over  the  point  of  the  insertion  of  the  an-  Fig.  4. 

tennas ;  the  thorax  punctured  like  the  head, 
anterior  angles  somewhat  rounded  off, 
posteriorly  rectangular ;  the  scutellum  with 
a  few  punctures ;  the  elytra  irregularly 
striate-punctate,  interstices  also  with  a  few  t 

similar   points ;    the  legs,   anterior   tibias  ^ 

gradually  widen  from  their  bases  and  are 
angulate  on  the  outer  edge  of  the  tarsal 
end;  the  under  and  upper  surfaces  are 
punctured  alike  (fig.  4). 
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It  is  more  than  probable  that  this  is  a  type  of  a  tropical 
genus. 

Hab.  Ichiuchi.     Four  examples  on  the  1st  May,  1881. 

Uloma  lotimanua. 

Uloma  latimanus,  Kolbe,  Archiv  fiir  Nat.  i.  Heft  2, 1886,  p.  202, 1. 11. 
fig.  34. 

This  species  is  relatively  longer  than  U,  honztcay  Mars., 
and  measures  7  to  13  mill.  The  small  examples  are  often 
pale  in  colour,  like  those  recorded  by  Marseul  for  U.  bonzica. 

Hah,  Miyanoshita,  Hakone,  and  Chiuzenji.     Common. 

Corticeus  colydtoides^  sp.  n. 

Oylindricas,  elongatus,  niger,  nitidus ;  antennis  tibiisque  concolori- 
bus,  tarsia  rufis ;  capite  thoraceque  punctulatis ;  elytris  striato- 
punctulatis. 

L.  5-5J  miU. 

Cylindrical,  elongate,  black,  shining ;  the  head  clearly  and 
somewhat  densely  punctulate ;  the  thorax  rather  less  closely 
punctulate,  much  longer  than  broad ;  the  elytra  striate-punc- 
tate,  with  a  few  very  fine  punctures  on  the  interspaces  also 
longitudinally  arranged ;  the  pygidium  exposed  and  punctu- 
late ;  the  tibiae  angulate  near  the  tarsi. 

Resembles  in  form  the  European  C.  castaneuSj  Schn.,  but 
the  legs  are  much  less  robust  and  the  colour  black. 

HcA.  Miyanoshita,  Hakone,  Kiga,  Nikko^  and  Konose. 
Occurs  in  decaying  beeches. 

Corticeus  gentilisj  sp.  n. 

CyliDdricus,  elongatus,  castaneus,  nitidus ;  antennis  pedibusque  oon- 

coloribuB. 
L.  3i  miU. 

The  species  differs  from  the  last  in  size  and  colour.  The 
head  rather  densely  and  distinctly  punctulate;  the  thorax 
scarcely  longer  than  broad,  more  sparsely  punctulate  than 
the  head  J  the  scutellum,  punctures  obsolete;  the  elytra 
striate-punctate,  with  rows  of  intervening  punctures,  but  the 
sculpture  is  not  so  clear  and  well-marked  as  in  C,  colydioides ; 
the  pygidium,  punctuation  very  fine  and  not  dense. 

Hah.  Yokohama.  Under  the  loosened  bark  of  ZeUcowa 
Keakij  Sieb.     Two  examples. 

Toaicum  trtcornutum. 
Toxiewm  tricomutum^  Waterh.  Ent.  Month.  Mag.  1874,  xi.  p.  126. 
Toxicum  umbrosumy  Har.  1880. 

This  species  diflFers  from  the  two  following  in  being  cylin- 
drical. 


Digitized  by 


Google 


the  Tenebrionidse  of  Japan.  469 

Hob.  Oyayama,  Yuyama,  Ueui-toge,  and  on  the  plain  of 
Fujisan.     Common. 

Toxtcum  Junffinumy  sp.  n. 

Pamm  elongatnm,  sabcylindricom ;   thoraoe  transverse,  postioe  et 

antice  bisinnato ;  elytris  striato-punctatis. 
1.  12i-lSi  mm. 

Densely  black,  opaque,  somewhat  elongate ;  the  head  irre- 
gularly punctate ;  the  thorax  also  irregularly  not  closely 
punctate,  transverse^  bisinuate  before  and  behind,  lateral 
margin  narrowly  elevated;  the  scutellum  impunctate;  the 
elytra  striate-punctate,  interstices  flat;  the  antennae,  two 
basal  joints  and  the  palpi  piceous.  The  male  with  two 
upright,  somewhat  slender  horns,  rather  close  together,  on  the 
edge  of  the  clypeus,  and  two  larger  and  longer  ones  on  the 
inner  ocular  edge,  little  bent  and  clothed  at  and  near  the 
apices  with  lon^  fulvous  or  reddish  hair.  In  less  developed 
specimens  the  edge  of  the  clypeus  has  two  tubercles,  and  the 
horns  near  the  eyes  are  short  and  only  clothed  on  their  apices. 
The  female  has  a  well-marked  semicircular  carina  on  the 
inner  edge  of  the  eye. 

Hab.  Ichiuchi,  Nara,  and  near  the  lake  of  Ogura.  Twenty 
specimens. 

Toxicum  tuberculi/ronsj  sp.  n. 

Atrum,  opacum,  parum  elongatom ;  thoraoe  postioe  bisinuato ;  elytris 

punotato-striatis. 
L.  lli-12i  milL 

Densely  black,  opaque,  somewhat  elongate ;  the  head  irre- 
gularly punctured,  punctures  sometimes  largest  between  the 
eyes ;  the  thorax  rather  broader  than  long,  not  very  closely 

Eunctured,  anterior  angles  a  little  produced,  not  sinuous  be- 
ind  the  head,  bisinuous  at  the  base,  lateral  margin  narrowly 
canaliculate  ;  the  scutellum  obscurely  punctured ;  the  elytra, 
striae  very  faint  or  shallow  near  the  suture  and  punctate,  near 
the  apex  and  outer  margins  the  wing-cases  are  more  clearly 
punctate-striate.  The  male  has  a  well-marked  tubercle  in  the 
middle  of  the  frontal  edge,  with  the  angles  before  the  eyes 
well-raised  and  a  ridge  on  the  interior  edge  of  the  eye  which 
is  most  prominent  in  front.  The  female  has  only  a  similar, 
but  rather  less  elevated,  ridge  over  the  eye. 

Bab.  Oyayama,  Tokio  (Tanaka),  and  Nara.  Fifteen 
examples. 

Ann,  &  Mag,  N.  Hist.  Ser.  6.  VoL  xiii.  32 
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Anthracias,  R^tenbaclier. 

Anthracias,  Redtenbacher,  Fn.  Austr.  ed.  2, 1868,  p.  617. 

Bates  considers  the  characters  given  for  this  genus  are  in- 
sufficient to  separate  it  from  Toxicum  (Ent.  Mo.  Mag.  x. 
1878,  p.  46),  but  there  are  four  species  from  Japan  which 
diflFer  from  the  species  of  Toxicum  found  there  in  having  a 
3-jointed  club  to  the  antenna,  eyes  completely  divided  by  the 
ocular  ridge,  and  the  absence  of  hair  on  the  cephalic  armature. 
It  seems  to  me  as  convenient  to  use  the  two  names  as  to 
divide  Toxicum  into  two  sections,  as  Bates  has  done,  on  the 
completeness  or  incompleteness  of  the  ocular  carina.  At  the 
same  time  I  am  aware  of  at  least  one  species  from  India 
which  has  a  4-jointed  club  and  a  complete  ocular  ridge,  but 
perhaps  a  third  genus  ought  to  be  f ounaed  for  these.  Pascoe 
also  notices  that  very  similar  species  of  Toxicum  have  the 
club  of  the  antenna  sometimes  3-,  sometimes  4-jointed  (Journ. 
Ent.  ii.  p.  454). 

Anthracias  duellicuSj  sp.  n.     (PI.  XIII.  fig.  8.) 

EloDgatus,  cylindrious,  niger,  subnitidus ;  capite  thoraoeque  denso 
punctatis ;  elytris  irregulariter  striato-punctatis,  utrinque  paral- 
lelis. 

L.  12-16  mill. 

Elongate,  rather  cylindrical,  black,  little  shining ;  the  head 
somewhat  coarsely  and  densely  punctured  ;  the  thorax  bisinu- 
ous  at  base,  marginal  edge  narrow  and  a  little  produced  at  the 
anterior  angle  ;  the  scutellum  punctured  ana  nearly  semi- 
circular behind  ;  the  elytra,  the  strias  consist  of  double  rows 
of  irregular  punctures,  interstices  feebly  convex,  parallel 
at  the  sides ;  the  antennae  and  legs  piceous.  Male :  the 
outside  edge  of  the  clypeus  on  each  side  is  produced  and 
raised  somewhat  triangularly,  with  the  apices  obtuse,  over  the 
eyes  are  two  long  rather  slender  horns,  punctate,  bent  a  little 
outwards  if  viewed  longitudinally,  viewed  sideways  crescent- 
shaped  on  the  anterior  edge  ;  in  undeveloped  males  the  horns 
are  short  and  stouter.  In  the  female  the  ridge  over  the  eyes 
is  tubercular. 

Hah.  Yuyama,  Kadzusa,  Niigata,  and  Junsai. 

Anthracias  punctatuluSy  sp.  n. 

ElongatuB,  subcyliudricns,  ater,  opacus;  capite  thoraceque  dense 
punctatis ;  elytris  striato-puncta^s,  interstitiis  conspicue  punctu- 
latis. 

L.  9=J-10  miU. 

Elongate,  rather  cylindrical,  densely  black,  opaque  when 
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not  abraded;  the  head  densely  punctured  and  the  thorax 
also,  the  latter  broader  than  long,  lateral  edge  finely  raised, 
anterior  angle  impressed  behind  the  eyes,  bisinuate  at  the  base ; 
the  scutellum  punctulate ;  the  elytra  striate-punctate,  with  the 
interstices  conspicuously  punctulate;  the  antennas  and  legs 
black.  Male :  clypeus  nearly  straight  in  front,  edges  near 
the  antennae  a  little  widened  out  and  raised,  with  two 
horns  over  the  eyp.8,  erect,  rather  short,  and  more  widely 
apart  than  those  of  A.  dueUtcus.  In  the  female  the  carina 
over  the  eyes  is  short  and  not  much  elevated. 

Especially  known  from  the  others  in  this  series  by  the  flat 
and  somewhat  densely  punctulate  interstices  of  the  elytra. 
"When  specimens  of  Anthradas  and  Toxicum  become  abraded 
there  is  a  tendency  for  their  opacity  to  disappear. 

Hab.  Oyayama,  Oguma,  and  Goka  in  Kumakuni.  Three 
specimens. 

Anthradas  fagi^  sp.  n. 

ElongatuB,  subcylindricus,  niger,  subopacus;  antennis  pedibusque 
rufo-piceis ;  thorace  panim  dense  punctato ;  elytris  punctato- 
Btriatis. 

L.  8-9  mill. 

Elongate,  rather  cylindrical,  black,  somewhat  opaque  ;  the 
head  rather  densely  punctured ;  the  thorax,  lateral  margin 
but  little  raised,  anterior  angles  not  produced,  little  rounded 
off,  hind  angles  rectangular;  the  scutellum  obscurely  punctu- 
late ;  the  elytra  punctate-striate,  punctures  irregularly  set, 
interspaces  leebly  rugose  and  punctulate ;  the  antennae  and 
legs  pitchy  red.  Male :  the  ocular  carina  (the  ridge  that 
crosses  the  centre  of  the  eye)  is  continued  in  front  and  spread 
out  over  the  base  of  the  antenna,  frontal  edge  widely  and 
feebly  emarginate,  two  short  horns  somewhat  wide  apart  stand 
erect  over  the  eyes.  Female :  inner  margin  of  the  eye  little 
elevated  anteriorly,  clypeus  anteriorly  nearly  straight. 

Hah.  Nikko.  Four  examples  from  an  old  beech  tree, 
3l8t  Oct.,  1880. 

Anthradas  boleti^  sp.  n. 

EloDgatus,  BubcyUndricus,  niger,  opacus ;  antennis  pedibusque  con- 
coloribus ;  elytris  striato-punctatis,  interstitiis  planis  et  impunc- 
tatis. 

L.  8-8i  miU. 

Elongate,  somewhat  cylindrical,  when  not  abraded  densely 
black  and  opaque ;  the  head  densely  punctured ;  the  thorax 
similarly   punctate,   bisinuous    behind    only,   more    convex 
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behind  the  neck  than  that  of  A.  fagiy  and  anterior  angles 
more  depressed,  the  lateral  margin  is  in  consequence  less 
visible  above ;  the  scutellum  obscurely  punctulate ;  the  elytra 
striate-punctate,  interstices  flat,  with  leather-like  sculpture, 
impunctate;  the  antennas  and  legs  black.  Male:  clypeus 
with  an  outline  nearly  straight,  ocular  carina  anteriorly  spread 
out  over  the  base  of  the  antenna,  with  two  short,  obtuse,  and 
somewhat  tubercular  horns  over  the  eyes.  The  female  has 
a  small  carina  over  the  anterior  portion  of  the  edge  of  the  eye. 

This  species  is  similar  to  A.  fagi^  but  the  convexity  and 
depression  of  the  anterior  angles  of  the  thorax,  the  sculpture 
of  the  elytra,  and  the  colour  of  the  antennae  and  legs  are, 
amongst  others^  good  distinguishing  characters. 

Bob,  Oyayama  and  Oguma.     Seven  examples. 

Setenis  insommsy  sp.  n. 

EloDgatus,  niger,  subnitidus ;   thorace  punctate  baud  canaliculate ; 

el^'tris  striato-punctatis ;    S  metasteruo  hand  piloso. 
L.  26-28  mill. 

Elongate,  black,  rather  shining  ;  the  head  somewhat  densely 
punctured  on  the  neck  and  anterior  portion,  more  sparingly 
between  the  eyes ;  the  thorax  marginate  at  sides  and  base, 
margin  interrupted  behind  the  neck,  punctured  rather  more 
finely  than  the  head,  with  a  feeble  median  longitudinal 
impression  (absent  in  some  examples)  ;  the  elytra  striate- 
punctate,  interstices  with  a  leather-like  sculpture;  the  fore 
tibiae  longer  and  more  bent  in  the  male  than  in  the  female ; 
the  metasternum  free  of  pilosity  in  both  sexes  ;  the  antennae^ 
third  joint  somewhat  longer  than  the  fourth. 

This  species  differs  from  S.  valgipesy  Mars.,  in  the  male 
having  a  smooth  metasternum  and  simple  intermediate  and 
hind  tibiae;  in  both  sexes  the;  chief  differences  are  the  want 
of  a  thoracic  canaliculation  and  the  third  joint  of  the  antenna 
is  shorter  and  stouter.  A  species  from  Mantchuria  (S.  villo^ 
aipes)  noticed  by  Marseul  has  the  metasternum  furnished,  like 
S.  valgipesj  with  yellow  hair. 

Bab.  Buno  (one  example)  ;  Sapporo  (abundant). 

Setenis  MgoniuSj  sp.  n. 

S,  insomni  simillimus,  sad  magis  elongatus;  capite  obscure  at 
ienuiter  punctato,  fronte  sutura  obsoleta;  (S  metasterno  baud 
piloso. 

L.  31  mill. 

This  species  is  fetremely  similar  to  8.  tnsomnts,  but  it  is 
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larger,  the  elytra  longer,  the  thorax  wider  anteriorly,  the  head 
and  neck  lightly  and  obscurely  punctured ;  the  frontal  suture 
(well  defined  in  the  other  species  of  this  series)  can  only  be 
feebly  traced  in  certain  lights,  and  the  metasternum  is  free  of 
pilosity  in  the  male. 

The  district  in  which  it  was  found  is  the  same  as  that  in 
which  8.  valgtpes  is  common. 

Eah.  Yuyama.     One  male  example. 

Setenis  valgtpes,  Mars. 
Nydohates  valgtpes,  Mars.  Ann.  Fr.  1876,  p.  117. 

In  the  male  of  this  species  the  median  area  of  the  meta- 
sternum is  densely  pilose.  Marseul  does  not  mention  this, 
but  he  notices  that  £f.  villoaipes^  Mars.,  from  Mantchuria,  is 
similarly  clothed.  If  it  should  prove  that  he  attached  this 
last  character  to  the  wrong  species  (he  corrected  his  proof 
more  than  two  years  after  parting  with  his  manuscript),  my 
S.  insomnis  may  be  the  same  as  his  Mantchurian  species. 

Hab.  Nagasaki,  Konose,  and  Yuyama.  Common  in  old 
firs  {JPinus  massomana) , 

Setenis  striatipennisj  sp.  n. 

EloDgatus,    niger,    nitidus;    thorace   canalicolato  et  bifoveolato; 

elj-tris  valde  punctate- striatis. 
L.  20  miU. 

Elongate,  black,  shining;  the  head  anteriorly  rather 
densely  punctured,  more  sparingly  between  the  eyes ;  the 
thorax  with  a  narrow  and  rather  shallow  median  channel  and 
two  foveae  on  each  side  of  it  before  the  base,  punctate  like 
the  head  between  the  eyes,  lateral  margin  narrowly  raised, 
hind  angles  rectangular ;  the  elytra  strongly  punctate-striate, 
interstices  very  finely  puuctulate.  The  sexual  diflFerences  are 
slight ;  in  the  male  the  anterior  tibiae  are  longer  and  rather 
more  incurved ;  the  metasternum  is  not  pilose. 

Agrees  somewhat  with  Nyctobates  semisulcatay  Fairm. 

Bab.  Yuyama  and  Eonose.  Common  in  the  Euro-matzu 
{Pinus  massomana). 

Setenis  noctivigiluSy  sp.  n. 

ElongatuB,   niger,    subnitidus;    antennis    pedibuaque   rufo-piceis; 
capite  thoraceque  opacis  ;  elytris  parum  yaide  punotato-striatis. 

L.  ISmilL 

• 

Elongate,  black ;  head  and  thorax  somewhat  opaque,  elytra 
somewhat  shining ;  antennae,  mouth-organs,  frontal  anterior 
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ed^e,  and  legs  pitchy  red ;  the  head  punctate,  sparingly  and 
rather  finely  before  the  frontal  suture,  punctures  larger 
between  the  eyes;  the  thorax  marginate  at  the  sides  and 
base,  margin  interrupted  behind  the  neck,  irregularly  (not 
closely)  punctured,  anterior  angles  rounded  off,  hind  angles 
rectangular;  the  scutellum  behind  nearly  semicircular  in 
outline,  with  a  few  very  irregular  punctures ;  the  elytra  rather 
strongly  punctate-striate,  interspaces  a  little  convex;  the 
antennae,  second  joint  short,  third  more  than  as  long  again, 
4  to  6  equal,  7  stouter,  8  to  10  equal  and  moniliform,  ter- 
minal oval. 

It  appears  right  now  to  place  this  and  the  four  preceding 
species  m  Motschulsky's  genus  Seienisj  of  which  8.  valfftis, 
W iedem . ,  is  the  type.  Nyctohaies  is  now  reser v  ed  for  N.  gigas^ 
L.,  a  lar^e  American  species. 

Hah.  Oyama  and  Kashiwagi.     Only  two  male  specim 

Tenebrio  olacurusy  F. 

Von  Heyden  has  reported  the  capture  of  this  species  in 
Japan  (Deutsch.  ent.  Zeitschr.  1879,  p.  353). 

Lyprops  stnenstSy  Mars. 

This  species  is  extremely  abundant  both  in  China  (Foo- 
chow  and  Kiukiang)  and  Japan.  It  is  most  abundant  in 
the  dead  stems  of  Batatas  edulisy  which  is  often  hung  up  in 
trees  in  masses  to  dry  in  both  countries. 

Hob.  Eiushiu  ana  main  island. 

Lyprops  cribrifronSy  Mars. 

This  is  a  very  different  species  to  the  last,  and  is  usually 
found  resting  under  stones. 

Bab.  Nagasaki.  Not  found  in  North  Japan  nor  is  it 
very  abundant  in  the  south. 

Hemtcera  zigzaga^  Mars. 

Harold  has  stated  that  this  species  is  the  same  aa  Tetror- 
phyllus  Latretlletj  Lap.,  a  Javan  species,  and  one  similar  to 
r.  lunuliger  of  this  series.  SchOnfeldt,  in  his  Catalogue. 
1891,  p.  261,  has  also  united  them.  I  cannot  understana 
how  these  errors  have  arisen,  as  one  is  an  oblong  species 
measuring  11  mill.,  the  other  a  hemispherical  species  of  about 
6  mill. 

Hab.  Nagasaki.     Appears  after  the  summer  rains. 
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Eucyrtus  cceruleusy  sp.  n.     (PI.  XIII.  fig.  9.) 

Atro-cyaneos,    nitidu8;    pedibus    concoloribus ;    antennis    nigris; 

thorace  atrinque  margiaato,  punctato;  elytns  striato-punctatis, 

interstitiis  punctalatis. 
L.  9-lOi  miU. 

Bluish  black,  legs  concolorous,  antennsB  black  ;  the  head 
clearly  punctured,  not  emarginate  anteriorly,  sides  rounded 
off  over  the  bases  of  the  antennsa ;  the  thorax  margined  at 
the  sides,  with  a  very  narrow  rim  along  the  edge,  punctured 
like   the   head;    the   scutellum  smooth;    the  elytra  striate- 

f)unctate,  with  the  interstices  flattish  and  distinctly  punctu- 
ate, sides  margined  like  the  thorax,  obtusely  acuminate  at 
the  apices ;  the  antennae,  five  basal  joints  moniliform,  third 
longest,  sixth  to  the  tenth  wide  and  transverse,  eleventh 
circular;  the  male  has  the  anterior  tibiae  swollen  and  very 
feebly  emarginate  on  the  inner  edge  near  the  tarsi. 

The  form  of  the  feet,  antennae,  and  the  contour  of  the  thorax 
and  elytra  of  this  small  species  resemble  those  of  Eucyrtus 
pretiosus^  I^^j*;  ^^^  ^  have  no  hesitation  in  placing  it  in  the 
same  genus.  The  structure  of  the  sternal  plates  also  agrees 
in  both  species.  The  antenna  is  figured  to  show  its  sculp- 
ture. 

Hah,  Tuyama  and  Ichiuchi.  Taken  sparingly  in  the 
moist  forests  on  the  banks  of  the  Kumagawa  in  May  and 
June. 

Tetraphyllus  lunuligerj  Mars. 
Artactes  hmuUger^  Mars.  Ann.  Fr.  1876,  p.  129. 

The  species  of  this  genus  are  hemispherical  and  usually 
found  in  the  tropics. 

Hah.  Nagasaki,  Kumamoto,  Oyayama,  and  Yuyama. 
Common ;  found  in  the  spring  in  the  centre  of  Kiushiu. 

Thydemus,  gen.  nov. 

The  head  moderately  large,  anteriorly  semicircular,  fore- 
head between  the  eyes  nearly  flat  and  somewhat  wide  ;  ocular 
ridge  crosses  about  one  third  of  eye ;  eye  lobe-shaped,  upper 
part  largest.  The  antennae  rather  long  and  slender,  basal  joint 
short  and  stout,  second  very  short,  third  longer  than  the  first 
and  second  together ;  these  joints  are  smooth,  the  next  four 
are  very  slightly  shorter  than  the  third  and  nearly  equal  in 
length ;  joints  8  to  11  are  as  long  as  the  third,  after  the  third 
all  are  roughened.  The  thorax  transverse,  marginate,  and 
convex,  narrower  than  the  elytra ;  the  scutellum   triangular, 
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moderately  large  ;  the  elytra  rather  long,  parallel  at  the  sides, 
deeply  striate;  the  prostemuro  narrow  between  the  cox», 
posterior  process  keeled  and  pointed ;  the  intermediate  tibi« 
are  slightly  bent  and  a  little  swollen  at  the  tarsal  end. 

Type  ScotcBus  purpurivtttatuSy  Mars. 

There  are  four  species  of  this  ^enus  in  the  Bates  collection 
standing  under  the  MS.  name  I  have  preserved  ;  all  are  a 
bright  green  with  purple  markings.  One  from  Siam  resembles 
T.  purpurtvittatus  very  closely. 

Hab.  Nagasaki  and  Hiogo.  Not  uncommon  in  July  after 
the  rains* 

Onesia  heloptoidesy  Pasc.  1865. 
Tromostemus  Haagij  Har.  Abh.  Brem.  p.  131  (1876). 

Pascoe  received  this  species  from  Dr.  Adams,  who  collected 
insects  on  landing  at  different  places  from  a  man-of-war 
which  was  for  some  time  off  the  Japanese  coast.  I  think 
this  species,  like  Idisia  omatusy  Pasc,  can  only  be  regarded 
as  Japanese  at  present.  I  have  a  second  species  of  the 
^enus  from  the  Andaman  Islands,  which  is,  however,  a  very 
different  insect  to  O.  hehpioides. 

Hab,  Nagasaki,  Eob^,  Eashiwagi,  and  Sado. 

MiSOLAMPIDIUS,  Solsky. 

MUolamjndius,  Solsky,  Hor.  Soc.  Ent  Rose.  1876,  p.  292. 
Ptilonixy  All.  Mitth.  Scbweiz.  ent.  Ges.  vol.  v.  p.  61. 

Type  M.  tentyrioidesy  Sol.  t.  i.  fig.  7. 

Eettophygua?  molvtcpats.  Mars.,  and  Helops  clavtcnis^ 
Mars.,  should  be  placed  in  Solsky 's  genus.  The  genus 
Ptilonix  was  founded  by  Allard  in  1877  to  receive  a  species 
similar  to  the  above  ;  but  Solsky's  name  has  precedence. 

Misolampidius  {Heliophygus  ?)  molyiopaUj  Mars. 

The  male  of  this  species  is  extremely  like  the  female  of 
Eelops  clavicrusy  Mars.,  but  the  punctuation  of  the  thorax  is 
fine  and  scattered  and  the  male  has  the  anterior  tibia  bent  or 
sinuous  on  the  inner  edge.  Marseul  gave  Niigata  as  the 
locality  for  it,  but  this  was  a  misprint. 

Hao.  Nagasaki  and  Ichibosayama.  I  have  only  two  male 
examples. 

Mtsolamptdius  rugtpennis,  sp.  n.     (PI.  XIII.  fig.  10.) 

Obscure  brunneus,  subopacus ;  capite  thoraceque  dense  et  grosse 

punctatis ;  elytris  interstitiis  conspicue  rugosis. 
L.  13  mill. 
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Obscurely  brown,  more  or  less  opaqae,  antennsB  with  two 
basal  joints  reddish ;  the  head  clearly  punctured  before  the 
frontal  suture,  behind  the  suture  densely  punctured,  with  a 
vermicular  sculpture ;  the  thorax  without  a  lateral  margin, 
similarly  punctured,  with  the  yermicular  sculpture  more 
general,  and  some  of  the  punctures,  especially  tnose  on  the 
disk,  are  ocellate ;  the  elytra  are  punctate-striate,  with  the 
striae  and  punctures  more  or  less  obliterated  in  different  indi- 
viduals by  a  rough  leather-like  sculpture  (not  very  distinctly 
shown  in  the  figure  here),  which  at  times  makes  the  specimens 
opaque.  The  anterior  femur  has  a  somewhat  acute  tooth  on 
the  middle  of  the  inner  edge. 

This  species  somewhat  resembles  P.  clamcrus^  Mars.,  but 
the  femoral  tooth  is  more  acute,  the  tooth  on  the  intermediate 
tibiae  of  the  male  is  wanting,  and  the  surface-sculpture  wholly 
different,  and  in  no  specimen  is  the  colour  black.  I  have  a 
species  a  little  similar  to  this  from  Siam,  but  it  is  without  a 
femoral  tooth  and  the  interspaces  of  the  elytra  are  tuberculate. 

Hah.  Hakone,  plain  of  Fujisan,  Oyayama,  and  Nikko. 
Common. 

Stenophanes  rithrtpennisj  Mars. 

Helops  rubripennisy  Mare.  Ann.  Fr.  1876,  p.  137. 

Ptiionix  rubripenniSf  AIL  Mitth.  Schweiz.  ent.  Gee.  vol.  v.  p.  62. 

The  male  of  this  species  has  a  somewhat  acute  tooth  in  the 
middle  of  the  anterior  tibia  and  the  fourth  to  seventh  joints 
of  the  antennae  are  relatively  slender.  The  type  examples 
are  rather  immature,  the  elytra  are  sometimes  nearly  black. 
Stenophanes  meaosterna^  Sols.,  the  type  of  this  genus,  is  well 
illustrated  in  a  figure  (vide  Hor.  Ross.  xi.  1875^  p.  295,  t  i. 
fig.  8),  and  perhaps  S.  rubripennis  is  not  specifically  distinct 
from  it. 

Hab.  Kob^,  chiefly  on  Maiyasan,  taken  whilst  traversing 
old  trees  at  night-time. 

Stenophanes  atrigipennia^  Mars. 
ffelops  itrig^)ennt8,  Mars.  Ann.  Fr.  1876,  p.  138. 

This  species  differs  from  the  above  in  having  the  tooth  of 
the  anterior  tibia  less  acute;  but  the  best  distinguishing 
structural  character  is,  however,  in  the  relative  shortness  of  the 
fourth  to  seventh  joints  of  the  antennae.  This  species  is 
always  quite  black. 

Eab.  Sapporo  and  Junsai ;  *^  west  coast  "  {Adams). 
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Lamperos  cordicoUisj  Mars.     (PL  XIII.  fig.  11.) 
Eelops  cordicoUis,  Mare.  Ann.  Fr.  1876,  p.  141. 

Allard  founded  the  subgenus  Lamperos  (Mitth/  Schweiz. 
ent.  Ges.  1880,  vol.  v.  p.  57)  to  receive  Helops  brunneuSj 
Mars.,  and  four  other  species.  II.  cordicoUisy  Mars.,  varies 
in  colour  from  brassy  green  to  black,  and  the  intermediate 
tibiae  are  curiously  denticulate  on  the  inner  edge  in  the  male. 
There  is  a  reference  to  Lamperos  also  in  the  '  Abeille,'  1876, 
K^v.  Helop.  vrais,  p.  6. 

Hab.  Yuyama,  Nagasaki,  Kob^  (on  Maiyasan),  Oyama, 
and  Kadzusa. 

Lamperos  eUgantuluSy  sp.  n. 

Parum  elongatus,  saneos  vel  viridis,  nitidus ;  elytris  striatis,  striis 
tenuissime  crenulatis ;  antennis  pedibusque  bate  rofis  vel  obscure 
brunneis. 

I.  7-9  mill. 

Bather  elongate,  aeneous  or  bluish  green,  shining ;  the  head 
densely  punctulate,  eyes  prominent,  narrowly  reddish  over 
the  antennae;  the  thorax,  punctures  much  less  closely  set 
than  those  of  the  head,  especially  in  the  female,  arched  at 
the  sides,  with  a  narrow  lateral  rim,  rim  and  narrow  anterior 
border  reddish ;  the  elytra  striate,  striae  obscurely  crenulate. 
Male :  mouth-organs,  antennae,  and  legs  clear  red ;  tibiae 
not  bent,  fore  tibiae  annulate  at  the  tarsal  end.  Female 
more  robust  than  the  male,  and  the  antennae  and  legs  dull 
brown  or  pitchy  red. 

This  elegant  little  species  somewhat  resembles  Z.  cordis 
collis,  but  the  thorax  is  arched  not  cordiform,  the  inter- 
mediate tibiae  in  the  male  are  not  denticulate.  In  L.  cordi- 
collis  the  anterior  tibiae  of  the  male  are  rounded  off  on  the 
outer  edge  at  the  tarsal  end. 

Hah.  Hakone,  Miyanoshita,  Nikko,  and  Kashiwagi. 
Seven  examples. 

Plesiophthalmus  nigrocyaneus^  Motsch. 

P.  <en«tM,  Motsch. ;  P.  mgritus,  Motsch. ;  P.  tsnescens,  Mars. ;  P.  serici' 
frons,  Mars. ;  and  P.  glabricollisy  Lew.,  in  litt 

This  species  is  exceedingly  variable  in  colour  and  also  in 
sculpture,  and  I  believe  all  the  above  names  refer  to  one. 
The  colours  of  the  upper  surface  vary  from  black  to  dark 
blue,  or  from  brassy  to  greenish  bronze,  and  the  legs  are 
usually  black  or  reddish  brown,  but  I  have  examples  with 
bright  red  legs.  The  female  usually  has  the  thorax  more  dis- 
tinctly punctured  than  the  male ;  P.  glabricollis  is  a  female 
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with  the  thorax  coarsely  and  densely  punctured,  and  there  is 
a  male  in  my  collection  in  which  the  thorax  is  nearly  smooth. 
The  males  have  an  emargination  in  the  middle  of  the  poste- 
rior edge  of  the  fifth  abdominal  segment,  the  forehead,  when 
not  abraded,  is  pubescent,  and  the  eyes  approach  nearer  to 
each  other  than  m  the  female.  The  elytral  striae  vary  in 
either  sex;  in  some  examples  they  are  deeply  impressed 
and  the  interstices  are  convex,  in  others  they  are  lightly  im- 
pressed and  the  interstices  are  flat. 

This  species  is  extremely  abundant  throughout  Japan  at 
low  and  intermediate  elevations  between  June  and  September. 
At  Nara  on  the  13th  June  the  pupae  were  more  abundant 
than  the  imagoes,  but  at  the  end  of  the  month  I  failed  to  find 
a  pupa. 

Bab.  All  the  islands. 

Plesiophthalmua  spectabilia. 

Plesiophthalmus  9peclabtli&,  Har.  Abhandl.  Ver.  Brem.  iv.  1875,  p.  298 ; 

Deutech.  ent.  Zeit.  xxii.  1678,  p.  79. 
Plesiophthalmus  obesus,  Mars.  1876. 

This  is  a  very  distinct  species  ;  the  last  segment  of  the 
abdomen  is  not  emarginate  in  the  male.  Harold  published 
his  species  before  Marseul's  paper  went  to  the  press. 

Bab.  Nagasaki,  Kob^,  and  Nikko,  but  not  very  common. 
I  have  taken  it  also  at  Kiukiang  in  China. 

Plesiophthalmus  Icevicollisj  Har. 
Plesiophthalmus  Utmcollis,  Har.  Deutech.  ent.  Zeit.  xxii.  1878,  p.  79. 

This  species,  like  the  last,  has  no  abdominal  emargination 
in  the  male ;  the  legs  are  often  of  a  bright  red  colour. 

Hah.  Nikko^  Kioto,  Nara,  and  Kashiwagi.  Abundant : 
found  on  old  railings  and  on  the  rafters  of  old  houses  at 
night. 

Ainu,  gen.  nov. 

The  characters  of  this  genus  are  like  those  of  Strongylium : 
the  antennal  orbits  are  well  elevated,  but  the  antennae  are 
very  long  and  slender ;  the  anterior  and  intermediate  tarsi 
have  four  joints  dilated  and  padded  on  the  under  surface ; 
the  presternum  is  continued  nearly  on  the  same  plane  behind 
the  coxae ;  and  the  mesostemum  has  a  median  carina  which 
corresponds  to  the  level  of  the  prostemal  keel.  These  cha- 
racters also  separate  it  from  Camaria,  from  which  it  differs 
also  in  having  the  base  of  the  first  abdominal  segment  pointed 
between  the  coxae. 
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Ainu  tenuicomis,  sp.  n. 

Elongatua,  subcylindricus,  subtus  brunneus,  supra  submetallicns ; 

elytris  viride  tinctis ;  antennis,  partibos  oris,  pedibusque  bran- 

neis. 
L.  12-13  miU. 

Elongate,  subcylindrical,  rather  convex,  reddish  brown 
beneath,  somewhat  metallic  above ;  the  head  pitchy,  irregu- 
larly, not  closely  punctate,  sometimes  with  an  impression  be- 
tween the  eyes,  epistoma,  antennal  orbits,  and  mouth-organs 
reddish  brown ;  the  thorax  rather  broader  than  long,  lateral 
margin  well-marked,  anterior  and  posterior  edge^  narrowly 
reddish,  surface  punctured  and  coloured  somewhat  like  the 
head,  but  with  a  purple  or  greenish  tint ;  the  scutellum  tri- 
angular, smooth ;  the  elytra  rather  strongly  punctate-striate, 
interspaces  convex  and  smooth,  sutural  interstices  sometimes 
reddish ;  the  antennae  long  and  slender,  reaching  backwards 
to  the  middle  of  the  elytra,  third  joint  more  than  twice  as 
long  as  the  first  and  second  together.  The  tarsi  agree  in  form 
in  both  sexes. 

There  is  a  species  of  this  genus  in  the  Pascoe  collection 
from  Penang.  In  facies  the  species  resembles  somewhat 
Camaria  speciahilisy  Pasc. ;  an  insect,  however,  which  mea- 
sures 30  millim.,  and  has  the  tarsi^  antennae,  and  first  abdo- 
minal segment  difierently  formed.  Pascoe  placed  Camaria 
spectabilis  in  the  Helopinae,  and  Camaria  variabilis  {Sino^ 
pium)  in  the  Strongyliinas. 

Hab.  Nishimura  and  Kurigahara.     Six  examples. 

Sirongylium  japanum^  Mars. 

In  the  male  the  fourth  segment  of  the  abdomen  is  widely, 
almost  wholly,  excavated. 

Hah,  Nagasaki.  Found  on  decaying  cherry-trees  near 
the  Temple  of  Suwasama.  Appears  only  after*  the  summer 
rains. 

Strongylium  niponicum^  sp.  n. 

Elongatum,    aeneo-nigrum,    nitidum;    elytris  profunda  punctato- 

striatis,  interstitiis  impunctaiis,  tibiis  femoribusque  parte  rufis. 
L.  16  mill. 

Elongate,  rather  cylindrical,  black  with  a  greenish  or  brassy 
tinge ;  the  head  punctate,  foveolate  between  the  Qje^ ;  the 
thorax,  anterior  and  posterior  margins  slightly  raised,  lateral 
marginal  line  ceases  behind  the  anterior  angle,  punctuation 
coarser  than  that  of  the  head,  with  a  fovea  on  each  side  be- 
fore the  base,  sometimes  with   a  shallow,  smooth,  median 
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channel ;  the  scutellum  obscurely  punctured,  wider  than  that 
of  S.japanum;  the  elytra  strongly  punctate-striate,  interspaces 
convex  and  impunctate,  apices  obtuse ;  the  antennse,  second  to 
fourth  joints  more  or  less  reddish,  others  inf uscate ;  the  legs 
nearly  black,  with  the  bases  of  the  femora  and  tibiae  usually 
reddish,  anterior  tibia  not  bent  in  the  male.  The  fovea  be- 
tween the  eyes  is  sometimes  absent. 

This  species  is  smaller  than  S.  basifemoratumy  Makl.,  from 
China,  but  there  is  a  strong  resemblance  between  the  two 
species. 

Hah.  Nikko,  Kashiwagi,  Tsukubayama  near  Tokio,  and 
in  Sado. 

Strongylium  imptgrum^  sp.  n. 

EloDgatum,  cylindricum,  brunneo-nigrum,  nitidum ;  fronte  in 
medio  foveolato ;  thorace  longitudinaliter  impresso,  margin e 
lateral!  integro;  elytris  profdnde  punotato-striatis ;  antennis 
pedibnsque  obscure  rufo-bruDneis. 

L.  Hi  mill. 

Elongate,  cylindrical,  brownish  black,  sometimes  with  a 
faint  brassy  tint;  the  head  punctate, epistom a  reddish,  foveo- 
late  between  the  eyes ;  the  thorax  punctate,  with  a  median 
longitudinal  channel  and  a  shallow  fovea  near  the  base  on 
each  side  of  it,  anterior  and  posterior  margin  raised,  lateral 
marginal  rim  complete ;  the  scutellum  small;  the  elytra  long, 
parallel  at  the  sides,  deeply  punctate-striate,  interstices  convex, 
iropunctate ;  the  antenna  and  legs  reddish  brown,  tarsi  paler. 

This  is  the  most  slender  species  of  this  series. 

Hah.  Yuyama,  Ichiuchi,  Hitoyoshi,  Kashiwagi,  Miyano- 
shita,  and  Kikko. 

Strongylium  Marseulij  sp.  n. 
Strwigylium  costipenne^  Makl.  P,  Mars. 

Pioeo-brunneum,  subopacum ;  thorace  densissime  punctato ;  elytris 
9-co8tatb,  sutura  elevata ;  antennis,  tibiis  tarsisque  rufo- 
brunneis. 

L.  9-12  mill. 

Rather  dull  pitchy  brown,  the  head  rather  roughly  punc- 
tured, the  punctures  largest  and  closest  near  the  neck,  ob- 
scurely foveolate  between  the  eyes  ;  the  thorax  very  densely- 
punctate  throughout,  lateral  margin  usually  complete,  but  not 
veiT  well  marked  towards  the  base,  swollen  laterally  in  the 
middle,  median  channel  faint  and  sometimes  absent ;  the  scu- 
tellum distinctly  punctate ;  the  elytra  narrowly  elevated  at 
the  suture,  with  nine  smooth  costa  on  each  elytron,  inter- 
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spaces  regularly  f oveolate,  with  a  transverse  bar  between  each 
fovea ;  the  antennae  reddish  brown,  third  joint  long,  fourth 
also  long,  but  a  little  shorter  than  the  third,  joints  5-10  each 
a  little  shorter  than  the  one  before  it ;  the  legs,  tibiae  some- 
times, tarsi  generally  reddish. 

Doubtless  very  similar  to  8,  costtpenney  Makl.,  from 
Borneo,  to  which  species  Marseul  doubtfully  assigned  it,  but 
after  reading  the  description  of  Maklin's  species  I  cannot 
think  it  is  the  same.  The  colour  and  sculpture  of  the  scu- 
tellum  alone  seem  to  warrant  this  assumption. 

Hab.  Nagasaki.     Found  on  old  trees  after  midsummer. 

Strongylium  helopiotdes,  sp.  n. 

Piceo-brunneum,  nitidum ;  capite  thoraceque  densissime  punctatis ; 

elytris  perconvexis,  striato-punctatis,  interstitiis  planis  Isevibns, 

disco  subseneo. 
L.  6i  miU. 

Pitchy  brown,  anterior  edge  of  the  thorax,  bases  and 
apices  of  the  elytra,  tarsi  and  bases  of  the  thighs  paler  ;  the 
head  densely,  coarsely,  and  somewhat  rugosely  punctured ; 
eyes  rather  small ;  the  thorax  punctured  like  the  head,  with 
an  obscure  linear  area  on  the  disk  smooth,  without  a  lateral 
margin ;  the  scutellum  smooth,  triangular,  and  very  minute ; 
the  elytra  striate-punctate,  interstices  between  the  punctures 
smooth,  disk  somewhat  brassy,  apices  slightly  dehiscent ;  the 
antennae  somewhat  slender  at  the  base,  joints  7-11  stouter; 
the  tarsi,  except  the  claw-bearing  joint,  reddish. 

The  antennae  of  this  small  species  and  the  facies  generally 
somewhat  resemble  a  species  of  Misolampidius.  This  and 
S.Japanum  are  the  only  species  in  this  scries  with  dehiscent 
elytra. 

Hab.  Fukahori  near  Nagasaki.  One  male  example,  25th 
Febmary,  1881. 

Strongylium  brevicorne^  sp.  n.     (PI.  XIII.  fig.  12.) 

-^neo-brunneum,  nitidum ;  capite  thoraceque  grosse  et  parum 
dense  punctatis ;  elytris  profunde  punctato-striatis ;  antennis 
brevibus,  infuscatis  (basi  excepta) ;  pedibus  rufo-brunneis. 

L.  d  8,  $  10  mill. 

Somewhat  elongate,  brassy  brown,  sometimes  with  a 
greenish  tint ;  the  head  coarsely  and  densely  punctured, 
sometimes  with  a  small  smooth  space  between  the  eyes,  eyes 
relatively  smaller  than  those  of  8.  imptgrum  ;  the  thorax 
rounded  oflF  anteriorly,  with  two  impressions,  one  on  each 
side  before  the  base,  lateral  rim  well-marked,  punctate,  punc- 
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tures  round  and  deep,  and  less  thickly  set  on  the  disk  than  on 
the  sides,  anterior  and  posterior  margins  reddish,  the  scutel- 
lum  triangular,  red,  and  smooth  ;  the  elytra  deeply  punctate- 
striate,  interspaces  smooth  and  convex ;  humeral  angle  reddish; 
the  antenna)  shorter  and  more  robust  than  any  other  of  this 
series. 

I  have  a  species  from  Ceylon  which  closely  resembles  this 
in  the  antennas  and  in  the  punctuation  and  in  lateral  margin 
of  the  thorax. 

Hah.  Nara,  Kashiwagi,  and  Nagasaki.     Ten  examples. 

A  Baper  on  the  Japanese  Cistelidae,  Melandryidse,  and 
Lagridae  is  partly  finished,  and  1  hope  it  may  appear  during 
the  current  year. 


List  of  species^  with  synonymif. 


Phellopsis  suberea,  Lew,,  1887. 
Blaps  japonensisy  Mars.,  1879. 
Pecunus  strigosas,  Fold. 
Micropedinus  al^ae. 

pallidipennis. 

Opatrum  expansicolle. 

pubensy  Mars, 

orarium. 

persimile. 

japanum,  Motsch, 

coriaceum,  Motsch, 

recticolle,  Motsch, 

sexudle,  MaiA. 

yilligerum,  Blanch, 

Oaedius  marinus.  Mars, 
HadruB  scaphoides,  Mars. 
Idisia  vestita,  Mars, 

ornata,  Pose,  1866. 

Lichenum  seriehispidum,  Mcars, 
Phaleria  Riederi^  Fald, 

Emypsara  Adamsi,  Paftc. 

Jlexuosa,  Pasc. 

FhaleriaHilgendorfifYiBi.j 
1878. 

subhumeralis. 

Epipbaleria  atriceps. 
Trachyscelis  sabuleti. 
Bolitophagus  felix. 

reticulatus,  L, 

—  pannosus. 
Dicraeus  bacillus,  Mars, 
Ata£tlialu8  dentifrons. 

bellicosus. 

incurvatus,  var.  P 

Bolitonseus  mergae. 
Byrsax  niponicus. 
spimceps. 


Diaperis  niponensis,  Lew,,  1887. 
Lewisi,  Bates,  1873. 

rohrofasciatus,  Reit.,1879. 
Derispia  maculipennis,  Mars, 
LeiocnriDUS  satzumsB. 
Leiochrodes  convexus. 
Arrhenoplita  asiatica. 
Amarantha  atrocyanea,  Lew,,  1891 

(Metaclii^,  Duval), 
Ischnodactylus  loripes. 
Platydema  ni^oaeneum,  Motsch, 

mustvum,  Har.,  1878. 

Dejeanii,  Cast. 

Marseuli. 

niffro€Bneum      (Motsch.), 
•Mars. 

hiffonium. 

sylvestre. 

recticome. 

lynceum. 

fumosum. 

umbratum,  Mars, 

scriptum. 

Basanus  erotyloides,  Lew.,  1891. 
Scaphidema  omatellum. 

nigricome. 

Aiphitophagus  plagiatus,  Mars. 

japanus,  Mars, 

pallidicollis. 

Pentaphyllus  oblongus. 

Menimus  niponicus. 

Ceropria  sulcifrons,  Har.,  1878. 

subocellata,  Cast. 

striata. 

induta,  Wiedem. 
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Addia  scatebrse. 
Elizota  curva,  Mara, 
Phtbora  canalicollis. 
Eoanea  testacea. 
Uloma  bonzica,  Mars, 

latimanus,  Kolbe,  1886. 

Alpbitobius  diaperinus,  Panz, 
piceus,  OL 

mauritanicuSf  F. 
Lyphia  exigua.  Mars. 
Corticeus  colydioides. 

gentilis. 

Palorus  depressufl,  F. 

melinus,  Herbst 

exilis,  Mars. 

floricola,  Mars, 

Toxicum    tricornutum,     Waterh,, 
1874. 

umltrosum,  Har.,  1881. 

fuDgiDum. 

"-^  tuberculifrons. 
Antbracias  duellicus. 
punctatuluB. 


boleti. 

Setenis  insomnia. 

biffonius. 

Yfl^pes,  Mars, 

striatipennis. 

noctiYigilua. 

Enc^alestbus  violaceipennia,  Mars, 
Notiolestbus  foTeolatus,  Mars, 
Menepbilus  arciscelis,  Mars, 

medius,  Mars, 

lucens,  Mars, 

Tenebrio  ventralis,  Mars, 

obscurus,  F, 

alternicostatuSy  Mars, 

Lyprops  sinensis,  Mars, 


Lvprops  cribrifrons,  Mars, 

Heterotarsus  carinida,  Mars, 

Hemicera  sigzaga,  Mars. 

Eucyrtus  cseruleus. 

Tetraphyllus  lunoliger,  Mars. 

Thydemus  purpurivittatus. 

Lsena  rotundicollis,  Mars, 

Gnesis  helopioides,  Pasr.^  1866. 

TromostemusHaoffifRBi., 
1876. 

Misolampidius   molytopsis,  Mars. 
(Ptilonix,  AU.,  1877). 

clavicros,  Mars. 

rugipennis. 

Stenopbanes  rubripennis,  Mars. 

strigipennis,  Mars, 

Lamperos  brunneus,  Mars. 

japomcuSf  AU.,  1877. 

cordicollis,  Mars. 

elegantulus. 

Plesiuphtbalmus  nigrocyaneus, 
Motsch. 

teneus,  Motecb. 
ni^rituSf  Motsch. 
(miescenSf  Mars.,  cJ  • 
seric\fr<msj  Mars.,  cJ  • 
fflabrtcoliis,  Lew.,  in  litt, 

?. 
spectabilis,  Har,,  1875. 

obesm,  Mars. 

IsevicoUis,  J2ar.,  1878. 

Ainu  tenuicorniB. 
Strongylium  japanum,  Mars. 

mponicum. 

impigrum. 

Marseuli. 

costipenne,  Mars. 

belopioides. 

breyicome. 


EXPLANATION  OF  PLATE  XUI. 

Fig.  1.  PheUopsis  suberea. 
Fig.  2.  BoUtophagusfdix, 
Fig,    8.  Atastnalus  dmtifrons. 

Fig.    4.  bellicosus. 

Fig.    6.  Bditotueus  inerga. 

Fta,    6.  Ischnodactglus  loripes,  (S9  ai^d  intermediate  tibia. 

Ftg,    7,  Basanw  erotgloides. 

Fig,    8.  Anthracias  duellicus. 

Fig,    9.  Eucyrtus  cseruleus  and  antenna. 

Fig.  10.  Misolampidius  rugipermis. 

Fig.  11.  Lamperos  cordicoUis,  cJi  and  intermediate  tibia. 

Fig,  12.  Strongylium  brevicome  and  anterior  tarsus. 
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Note  on  Shoguna  rufotestacea,  Lew.  (Ann.  Mag.  Nat.  Hist. 
ser.  6,  vol.  iv.  1889,  p.  274). 

Fairmaire  in  1886  described  a  species  of  Shoguna  under 
the  ffeneric  names  of  Hohcephala  and  Pachycephalay  both  of 
which  were  preoccupied,  and  in  the  Pascoe  collection  there  are 
several  species  standing  under  the  MS.  name  of  Thione.  The 
genus  seems  to  be  represented  by  very  numerous  species  in 
many  parts  of  the  tropical  and  subtropical  zones.  In  the 
figure  referred  to  above  there  are  five  joints  given  to  the 
hind  tarsus,  but  under  a  high  microscopic  power  only  four  are 
visible. 


LIV. — On  the  Nutritive  and  Excretory  Processes  in  Porifera. 
By  Arthur  T.  Masterman,  6.  A.,  late  Scholar  of  Christ's 
College,  Cambridge,  Assistant  Professor  and  Lecturer  on 
Zoology  at  the  University  of  St.  Andrews. 

An  abundance  of  young  colonies  of  many  of  the  commoner 
sponges  in  St.  Andrews  Bay  gave  opportunity  for  an  inves- 
tigation into  the  processes  of  nutrition  and  excretion  as  carried 
on  in  the  group  Porifera. 

The  experiments  described  below  were  carried  out  with 
small  colonies  of  Grantia  compressa.  Particles  of  carmine 
were  found  to  give  the  best  result,  although  other  colouring- 
matters  were  tried. 

The  colonies  were  all  placed  in  sea-water  with  fine  carmine 
particles  in  suspension,  and  allowed  to  remain  there  for 
two  minutes;  they  were  then  removed,  washed,  and  placed  in 
sea-water. 

At  the  expiration  of  short  periods  of  time,  varying  from 
fifteen  seconds  to  forty-five  minutes,  single  colonies  were 
removed,  killed  in  osmic  acid,  and  sectionized.  It  was  hoped 
that  a  series  of  this  kind  would  present  a  gradation  of  the 
changes  undergone  by  the  particles  during  digestion  and 
excretion ;  but,  partly  owing  to  the  difficulty  of  washing 
eflfectually,  and  so  keeping  extraneous  carmine  from  being 
absorbed,  and  partly  owing  to  a  diflferent  rate  of  absorption 
and  digestion  in  colonies  varying  in  size,  the  sections  do  not 
show  so  distinct  a  gradation  as  was  expected.  The  general 
course  of  the  metabolic  circuit  through  the  sponge  can,  how- 
ever, be  clearly  made  out. 

In  figure  1,  as  in  all  the  earlier  sections,  the  cai*mine 
particles  are  seen  to  be  confined  to  the  choanocytes,  and  in 
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the  first  series  fifteen  seconds  after  being  removed  from  the 
carmine  solution  the  choanocytes  are  all  well  charged  with 
particles.  A  minute  examination  brings  t*o  light  just  a  few- 
particles  here  and  there  in  the  endodermal  pinnacocytes, 
which  are,  at  any  rate,  sufficient  to  show  that  tnese  cells  are 
at  least  capable  of  absorbing  substances,  though  there  are  too 
few  to  allow  us  to  assign  a  digestive  function  to  them. 

Fig.l. 


Transverse  section  of  Orcmtia,  showing  loaded  choanocjtes. 

There  can  be  no  doubt  that  in  Grantia  at  least  the  choano- 
cytes  form  the  active  ingestive  tissues. 

In  all  the  series  up  to  about  three  or  four  minutes  the 
choanocytes  still  have  carmine  in  their  substance,  but  later 
than  this  they  gradually  lose  it,  until  as  late  as  ten  or 
twelve  minutes  they  are  practically  free  of  all  particles. 
Amongst  the  charged  choanocytes  we  notice  that  nere  and 
there  are  cells  which  have  commenced  to  lose  the  defi- 
nite cell-outline  which  distinguishes  the  normal  choanocyte, 
and,  later,  to  lose  their  fiagella.  Stages  in  this  process  of 
phagocytic  degeneration  can  be  observed,  and  although  at 
first  cells  undergoing  this  change  are  scattered  here  and  there 
in  the  endodermal  chambers,  yet  in  some  of  the  series  there 
are  whole  chambers  which  have  been  reduced  by  this  process 
to  the  state  of  an  amoeboid  multicellular  mass,  in  which  the 
only  indication  of  the  former  cellular  condition  is  the  row  of 
cell- nuclei  dotted  about  in  its  substance. 

Such  an  appearance  is  shown  in  figure  2i,  where  the 
amoeboid  mass  is  seen  to  be  in  direct  protoplasmic  connexion 
with  the  mesodermal  elements ;  and  there  is  every  reason  to 
interpret  this  appearance  as  a  wandering  inwards  of  the 
transformed  choanocytes.  In  fig.  2  a  is  seen  an  endodermal 
chamber  in  which  some  of  the  cells  have  not  reached  so 
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advanced  a  stage  of  "  transformation  "  as  others,  and  some  of 
these  former  still  retain  their  cell-outline. 

By  selecting  suitable  examples  we  can  compile  a  complete 
series  showing  the  gradual  transformation  of  a  choanocyte  to 
the  amoeboid  condition.     Such  a  series  is  represented  in  fig.  3. 

Fig.  2. 


a 

h 

m 

\»»j 

% 

Fijr.  3. 

c  d 


Fig.  2. — ^TransYerse  section  of  Qrantia^  showing  two  radial  chambers  and 

nephrocytes. 
Fig.  3. — Series  A,  B,  C,  D,  showing  transformation  of  a  choanocyte ; 

camera,  high  power. 

Rtferenots, 

a.  Radial  chamber,  with  progressing      tic.  Nephrocytes. 

transformation.  v.  Vacuoles  around  food. 

h.  Radial  chamber,  with  amoebiform 

choanocytes. 

Fig.  3  a  is  a  choanocyte  (drawn  by  camera  under  high 
power)  showing  the  contained  carmine  particles.  This  is  the 
flagellated  ingestive  phase.  In  b  we  find  that  the  cell-outline 
has  become  less  distinct,  and  this  is  especially  so  at  one  end, 
which  is  the  inner  end  or  the  end  away  from  the  flagellum. 
This  condition  becomes  more  pronounced  in  the  phase  drawn 
at  c,  and,  finally,  at  d  we  have  the  cell  in  the  amoeboid 
digestive  phase,  practically  unrecognizable  from  an  amoeboid 
mesodermal  cell. 

Concurrently  with  this  change  the  cell  leaves  the  flagellated 
chamber-wall  and  migrates  into  the  mesoderm.     What  ulti- 
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mately  becomes  of  it  in  this  part  of  the  sponge  is  very  difficalt 
to  make  out. 

The  transformed  choanocyte  either  completes  the  course  of 
intracellular  digestion  itself,  or  it  is  devoured  by  mesodermal 
phagocytes  together  with  its  contained  nutritive  particles. 
The  choanocyte,  however,  at  this  stage  so  closely  resembles 
the  mesodermal  cells  that  its  ultimate  fate  cannot  be  followed 
in  sections. 

We  have  certain  cases  described  which  lead  one  to  suppose 
that  the  cells  may  be  devoured  b^  phagocytes.  Thus 
Dendy  (4)  figures  a  phagocytic  cell  in  close  contact  with  a 
choanocyte,  and  I  have  observed  a  few  appearances  in  these 
sections  which  appear  to  be  phenomena  of  a  like  nature. 
Delage  (3)  found  that  in  the  larva  of  Spongilla  the  **  ciliated  " 
cells  are  engulfed  in  the  indifferent  amoeboid  cells,  and  some 
at  least  are  digested ;  the  others,  on  the  other  hand,  emerge 
later  and  form  the  endodermal  pinnacocytes  and  choanocytes. 
These  and  other  instances  show  that  it  is  not  an  unknown 
phenomenon  for  the  choanocyte  to  be  eaten  by  the  phago- 
cytes. 

At  the  same  time  there  is  not  sufficient  evidence  in  this 
sponge  for  such  an  assumption,  and  perhaps  the  real  process 
is  that  intracellular  digestion  is  conducted  by  the  incurrent 
choanocyte,  but  that  if  this  laden  cell  is  unable,  through  an 
excess  of  nutrient  material  or  through  a  low  metabolic  activity, 
to  conduct  the  processes  of  digestion  itself,  it  falls  a  prey  to 
the  mesodermal  cells,  just  as  do  degenerating  tissues  in 
the  phenomenon  of  phagocytosis  occurring  in  the  develop- 
ment and  life-history  of  many  forms. 

The  radial  chambers  appear  always  to  be  lined  almost 
uninterruptedly  with  choanocytes  in  all  later  stages  of  diges* 
tion,  and  we  may  therefore  conclude  from  this  that  the  vacated 
places  of  the  immigrating  choanocytes  are  filled  up -either  by 
re- transformed  choanocytes  or  by  mesodermal  cells  which 
assume  the  collared  phase.  One  or  both  of  these  processes 
must  obviously  take  place  in  order  that  the  sponge  may  not 
be  reduced  to  an  amoeboid  mass  without  radial  chambers. 
This  result  has  actually  been  obtained  in  several  cases  cited 
below,  when  the  sponges  had  been  overfed. 

We  thus  find  that : — 

1.  The  process  of  ingestion  is  conducted  almost  entirely  by 

the  choanocytes. 

2.  These  choanocytes  travel  to  the  interior  of  the  colony. 

and  in  doing  so  assume   the  shape  of  mesodermal 
phagocytes. 

3.  The  process  of  digestion  is  conducted  in  the  so-called 
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mesoderm  either  intracellularly  by  the  loaded  choano- 
cytes  or  in  some  cases  perhaps  by  a  phagocytic 
digestion  of  choanocyte  and  its  contents. 

4.  The  immigrated  choanocytes  are  replaced  in  the  wall  of 
tlie  chambers  by  cells  from  the  inner  tissues,  which 
assume  the  shape  of  choanocytes. 

The  continual  morphological  transformation  above  indicated 
appears  to  be  the  normal  process  of  digestion  in,  at  any  rate, 
the  simpler  sponges. 

To  this  statement  two  objections  present  themselves  : — 

Firstly,  Sollas  (15)  has  already,  when  criticising  experi* 
ments  conducted  under  similar  conditions,  taken  exception 
to  them,  remarking  that  "  there  is  at  present  no  proof  that 
carmine  is  a  food,  or  that  if  it  is  sponges  will  readily  feed 
upon  it."  This  objection  of  course  holds  good  with  the 
above  in  common  with  all  other  feeding  experiments,  and 
they  will  be  of  no  value  if  carmine  be  proved  not  to  be  a 
food. 

Assuming  it  to  be  not  so,  it  seems  difficult  to  understand 
why  the  choanocytes  should  so  very  readily  absorb  large 
quantities  of  it.  Minute  particles  of  sand  or  other  mineral 
matter  if  taken  at  all  by  the  choanocytes  must  be  very  rapidly 
ejected,  as  their  presence  in  these  cells  cannot  be  demon- 
strated j  at  least  1  have,  after  repeated  attempts,  been  unable 
to  do  so.  This  being  so,  it  is  not  too  great  an  assumption  to 
suppose  that  the  choanocytes  can  and  do  exert  a  selective 
power,  and  are  not  obliged  to  absorb  and  ingest  anything 
and  everything  which  is  presented  to  them,  provided  it  fulfil 
only  the  necessary  physical  requirements  of  size  &c.  Again, 
it  can  be  easily  shown  that  numbers  of  small  animals  (young 
starfishes  &c..  Buffer  (12))  can  and  do  feed  upon  carmine  when 
it  is  presented  to  them,  or,  at  any  rate,  they  behave  to 
carmine  in  exactly  the  same  way  as  they  do  to  any  nutrient 
material. 

Lastly,  there  is  not  wanting  evidence  that  the  carmine 
particles  undergo  a  certain  amount  of  change  in  the  tissue  of 
the  sponge.  Lendenfeld  (9)  finds  that  the  larger  particles, 
after  having  been  expelled  from  the  tissues,  have  lost  their 
angular  outline,  and  adduces  this  observation  to  show  that 
they  have  at  least  undergone  some  change  in  their  passage 
through  the  tissue  of  the  sponge.  I  have  also  observed  that 
in  many  of  the  loaded  amoeboid  cells  there  are  vacuoles  deve- 
loped around  the  enclosed  particles  (fig.  6),  perhaps  indicating 
that  a  process  of  digestion  is  going  on. 

Taking  these  facts  into  consideration,  it  does  not  seem  to 
be   too   great   an  assumption  to  suppose  that  most  animal 
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organisms  react  towards  carmine  particles  in  the  same  way  as 
they  do  towards  undoubted  foods.  It  is  evident  that  this  is 
all  we  require  to  assume  for  our  purpose,  without  discussing 
the  point  as  to  whether  a  sponge,  for  example,  can  be  kept 
alive  for  an  indefinite  period  by  feeding  it  upon  carmine 
exclusively. 

The  second  objection  which  might  be  urged  is  that  the 
choanocytes  were  overfed,  and  that  therefore  the  phenomena 
above  described  are  of  a  pathological  nature. 

In  this  connexion  Haeclcel  (6)  has  observed  that  in  many 
calcareous  sponges  he  found  specimens  in  which  the  flagella 
had  atrophied  and  the  flagellated  cells  had  assumed  the 
amoeboid  state. 

MetschnikoflF  (10)  iinds  and  describes  allied  phenomena  in 
Aacetta  clathruSj  and  he  also  notes  that  feeding  with  an  excess 
of  carmine  causes  obliteration  of  the  chambers  in  Halisarca 
ponticGy  the  whole  interior  of  the  colony  being  reduced  to  an 
amoeboid  mass. 

Carter  (2),  Lieberkiihn  (8),  and  others  give  instances  of  the 
same  kind. 

Sedgwick  (13),  after  quoting  some  of  these  instances,  re- 
marks : — "  The  collared  cells  are  thus  inconstant,  and  appear 
to  be  merely  parenchyma^ells  specially  modified  under 
certain  conditions  and  capable  of  passing  back  into  their 
original  form  when  the  need  for  them  has  passed  away." 

Sollas  (14)  mentions  an  appearance  like  that  of  a  collared 
cell  budding  off  an  amoeboid  cell  into  the  mesoderm. 

Bidder  (1)  states  that  in  Ascetta  the  collared  cells  wander 
through  the  ectoderm  and,  becoming  perforated,  form  a  pore ; 
and  there  are  numerous  other  cases  in  the  development  of 
sponges  which  show  that  the  collared  cells  arise  from  amoeboid 
and  are  readily  transferred  into  either  stage.  The  apical 
growth  of  sponge-colonies  probably  proceeds  on  the  same 
lines. 

All  the  cases  above  cited,  in  which  the  transformation  of 
collared  cells  is  effected  in  the  adult  sponge,  are  usually  re- 
garded as  pathological,  and  so  they  probably  are  in  the  sense 
that  they  are  the  result  of  normal  processes  driven  to  an 
extreme  ;  and  it  does  not  follow  that  all  transformation  of  the 
collared  cells  upon  feeding  must  necessarily  be  pathological. 

In  these  experiments  care  was  taken  to  avoid  as  far  as 

Eossible  all  unnatural  factors.  Freshly  obtained  apparently 
ealthy  colonies  were  used,  and  attempts  were  made  to  avoid 
an  excess  of  carmine  either  as  to  quantity  or  size  of  the 
particles.  There  is  also  no  appearance  in  the  sections  which 
would  point  to  overfeeding,  ail   the  collared  cells  being  uni- 
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formly  charged  with  a  fair  amount  of  minute  carmine 
grains. 

The  fate  of  the  loaded  amoeboid  cells  can  be  easily  followed. 
In  sections  of  colonies  which  were  killed  as  late  as  or  later 
than  five  minntes  from  the  time  of  removal  from  the  carmine 
(or  seven  minutes  from  the  first  immersion  in  the  latter) 
the  ectodermal  outline  is  seen  at  places  to  be  interrupted,  as 
in  fig.  2  or  fig.  4,  by  a  protrusion  of  the  mesodermal  suostance 
to  the  exterior,  with  the  appearance  of  a  volcanic  crater,  and 
at  some  of  these  points  are  clearly  seen  a  number  of  amoeboid 
cells,  which  we  may  term  "  nephrocytes,"  charged  with 
carmine  particles  and  evidently  m  the  act  of  leaving  the 
sponge. 

Fig.  5  shows  a  pair  of  these  cells  which  were  free  in  the 
paragastric  cavity,  seen  under  high  power. 


Fig.  6.  Fig.  6. 


V 


Fig.  4 — ^Mass  of  neplirocytes  escaping  from  ectoderm. 
Fig.  5. — Mass  of  nephrocytes  free  from  colony. 
Fig.  6. — Amoeboid  digestiye  cell. 

These  are  mesodermal  cells  or  metamorphosed  choano- 
cytes  (it  is  obvious  that  it  is  quite  impossible  to  pronounce 
definitely  whether  they  are  really  the  actual  choanocytes 
which  ingested  the  carmine  in  the  incurrent  canals),  which 
are  destined,  upon  the  processes  of  digestion  being  completed, 
to  leave  the  colony,  carrying  with  them  the  solid  waste 
products  of  excretion.  We  have  here  an  example  of  a  process 
of  intracellular  excretion  for  the  removal  of  waste  solids, 
quite  distinct  and  apart  from  the  liquid  excretory  processes 
which  doubtless  take  place  through  the  medium  of  the  water- 
currents  caused  by  the  choanocytes. 
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A  similar  intracellular  excretion  is  well  known  to  exist  in 
many  Metazoa^  as  shown,  for  instance,  by  Durham  in  Asterias 
and  by  other  observers  in  Phyllirho'4^  Bipennariay  &c. 

The  clear  recognition  of  this  intracellular  excretion  as 
occumng  throughout  the  Metazoa  concurrently  with  the 
liquid  intercellular  excretion  would  perhaps  go  far  to  explain 
the  morphological  differentiation  of  the  excretory  organs  in 
this  group,  and  seems  to  have  a  direct  bearing  upon  the  origin 
and  significance  of  the  coelom. 

The  "  nephrocy  tes  "  find  their  way  to  the  exterior,  so  far  as 
can  be  seen,  mainly  through  the  "  ectoderm  "  or  outer  limiting 
layer  of  the  colony ;  but  there  is  no  doubt  that  many  also 
break  through  into  the  paragastric  cavity,  or  even  into  the 
incurrent  canals.  A  number  of  these  loaded  nephrocytes  may 
be  seen  lying  just  under  the  outer  layer,  and  they  might 
under  some  circumstances,  as  referred  to  above,  be  mistaken 
for  amoeboid  cells  which  are  performing  the  function  of 
ingesting  carmine. 

From  the  above  facts  we  can  now  summarize  the  processes 
of  digestion  and  excretion  in  Grantia  compressa  as  follows : — 

(1)  Ingestion  of  food-particles  into  tne  substance  of  the 
choanocytes,  or,  at  any  rate,  mainly  into  them,  the 
possibility  of  their  absorption  by  other  parts,  such  as 
the  ectoderm  or  endoderm,  being  undoubted,  but  prac- 
ticallv  of  no  importance  compared  with  the  former. 

(2)  Morphological  transformation  of  the  choanocytes  into 
amoebiform  cells,  in  no  way  differing  in  appearance 
from  so-called  mesoderm-cells. 

(3)  Immigration  of  these  cells  to  interior,  where  intracellular 
digestion  takes  place.  This  stage  is  probably  con- 
current with  stage  (2). 

(4)  Beplacing  of  the  immigrated  cells  by  fresh  choano- 

cytes arising  from  morphologically  transformed  meso- 
derm-cells. 

(5)  Excretion  of  the  solid  waste  particles  by  amoeboid 
nephrocytes,  which  burst  through  the  limitmg  layer  of 
pinnacocytes  (mostly  the  outer  layer,  but  not  confined 
to  that  part)  and  leave  the  colony,  probably  to  disin- 
tegrate. 

In  very  briefly  comparing  these  results  with  those  of  other 
observers  we  note  that  Carter  (2)  describes  having  traced  the 
course  of  carmine-particles  in  the  young  SpongtUaj  and 
remarks  that  they  are  absorbed  by  the  **  spongozoa  "  (choano- 
cytes), and  that  at  tlie  expiration  of  fifteen  minutes  the 
particles  are  again  set  free  by  these  cells.  Although  he  does 
not  speak  with  any  great  certainty  upon  the  course  taken  by 
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these  particles,  he  seems  convinced  that  both  in  this  form  and 
in  I'eichoneUa  labyrinthica  the  '*  spongozoa  "  are  the  actively 
ingesting  layers. 

Sollas  (15)  has  also  verified  these  observations  upon 
colonies  of  Spongilkiy  stating  that  the  choanocytes  alone  take 
up  the  particles  of  carmine. 

Heider  (7)  experimented  upon  species  of  Oscarellaj  and  he 
seems  to  have  been  led  to  the  same  result. 

Von  Lendenfeld  (9)  conducted  a  series  of  feeding  experi- 
ments upon  the  Aplysinidae,  and  his  results  led  him  to  believe 
that  the  ingestion  was  conducted  by  the  amoeboid  mesoderra- 
cells  lining  the  subdermal  cavities,  and  that  the  particles  after 
digestion  by  these  cells  were  ejected  into  the  flagellated 
chambers  and  driven  out  by  the  choanocytes.  He  finds  that 
the  choanocytes  do  absorb  carmine  particles,  but  believes  that 
these  are  soon  ejected  unchanged. 

It  is  quite  possible  that  concurrently  with  the  development 
of  subdermal  cavities  there  is  a  change  in  the  distribution  of 
the  digestive  function ;  but  it  is  difficult  to  believe  that  the 
choanocytes  should  perform  the  function  of  ingestion  (apart 
from  that  of  digestion)  in  so  many  simple  sponges,  and 
that  they  should  not  only  lose  this  function  in  Aplysinidae, 
but  should  actually  take  on  the  special  one  of  assisting 
excretion. 

It  is  worth  noting  that  the  metabolic  circuit  which  I  make 
out  to  be  normal  in  Grantia  is,  allowing  for  the  absence  of 
subdermal  cavities  in  this  form,  exactly  the  reverse  of  that 
in  the  Aplysinides,  as  observed  by  Von  Lendenfeld. 

This  is  worth  mentioning,  because  in  early  experiments  I 
found  that  I  had  not  been  careful  to  avoid  the  entrance  of 
accidental  particles  of  carmine  after  removal  from  the  solution, 
and  also  had  not  subjected  the  sponges  for  a  short  enough  time 
to  the  action  of  the  carmine  mixture,  and  hence  the  later  stages 
(of  excretion)  might  easily  have  been  mistaken  for  early  stages 
of  ingestion.  I  think  it  therefore  possible  that,  if  the  Aply- 
sinidsB  of  the  above-mentioned  investigator  were  left  in  the 
carmine  for  a  longer  period  than  is  required  to  complete  the 
metabolic  circuit,  the  sections  following  this  experiment  might 
equally  well  be  interpreted  as  indicating  that  the  carmine 
particles  were  absorbed  by  the  choanocytes  and  ejected  by 
the  subdermal  amoeboid  cells. 

Lendenfeld  certainly  seems  to  write  with  great  conviction, 
but  some  of  his  sponges  appear  to  have  been  left  for  a  long 
time  in  the  carmine,  e.  g,  as  much  as  a  quarter  of  an  hour. 
It  is  remarkable  in  what  an  exceedingly  short  time  the  particles 
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are  scattered  throughout  the  mesodermal  parts  of  the  colony,  at 
least  in  Grantia, 

On  the  other  hand,  it  is  possible  that,  together  with  the 
morphological  differentiation  of  subdermal  cavities,  there  may 
be  a  physiological  change  of  function,  and  that,  as  suggested 
by  Sollas  (15),  the  phenomena  described  by  Lendenfeld  may 
be  allied  to  those  of  inflammation  in  higher  Metazoa.  One 
may  grant  that  the  subdermal  amoeboid  cells  may  have  a 
function  of  ingestion  of  foreign  bodies,  without  assigning  to 
them  the  main  function  of  the  nutrition  of  the  colony. 

In  a  later  work  Lendenfeld  (9)  comes  to  the  conclusion 
that  carmine  is  only  deposited  in  the  amoeboid  cells  quite 
exceptionally,  as,  for  instance,  in  the  case  of  lesion  of  the 
outer  layer  of  cells,  and  that  under  normal  circumstances  it  is 
the  ehoanocytes  only  which  absorb  the  carmine. 

These  statements  and  results  are  criticized  by  Metschnikoff 
(11),  who  points  out  that  Lendenfeld  grants  that  fat-globules 
are  taken  in  by  the  mesodermal  phagocytes;  and  he  also 
declares  that  Lendenfeld's  figures  give  "  direct  indications  of 
the  presence  of  carmine  grains  in  the  amoeboid  cells  of  the 
mesoderm." 

He  remarks  also  as  follows : — "  Although  it  has  not  so  far 
been  definitely  ascertained  how  the  foreign  particles  penetrate 
the  mesoderm  after  they  have  reached  the  interior  of  the  sponge^ 
yet  it  has  been  clearly  shown  that  they  are  largely  absorbed 
by  the  raesodermic  cells  themselves.  .  .  .  Grains  have  been 
enclosed  by  the  endodermic  cells  as  well  as  by  the  amoeboid 
phagocytes  of  the  mesoderm. 

'^  In  certain  sponges  there  are  very  few  mesodermic  cells, 
which  consequently  take  a  small  part  in  englobing  foreign 
bodies ;  in  others,  again,  especially  in  the  siliceous  kinds,  the 
mesoderm  is  much  better  developed,  and  its  more  numerous 
cells  can  therefore  take  in  a  proportionately  larger  number  of 
these  minute  particles.  There  are  a  few  species,  such  as  the 
Siphonochalina  coriacea,  whose  mesodermic  cells  alone  enclose 
all  foreign  bodies,  so  that  the  cylindrical  cells  of  the  endo- 
derm  merely  serve  to  keep  up  the  continuous  passage  of  the 
fluid  through  the  sponge. 

I  have  attempted  to  supply  the  deficiency  indicated  above 
by  the  italicized  words  of  Metschnikofi^.  at  least  for  Grantia^ 
and  I  think  it  most  probable  that  in  the  least  differentiated 
sponges,  e.  g.  Ascetta^  we  have  so-called  "  endodermic  "  cells 
which  perform  at  least  two  functions,  ingestion  and  digestion, 
and  that  they  change  their  form  from  flagellate  to  amoeboid 
according  as  they  perform  the  one  function  or  the  other.  In 
the  higher  differentiated  sponges  the   "  mesodermic "   cells 


Digitized  by  VjOOQ IC 


Excretory  Processes  in  Porxfera.  495 

become  divided  off  to  a  greater  degree  into  two  morphological 
types  concurrently  with  a  more  complete  division  of  physio- 
loi^ical  labour — so  much  so  that,  as  Metschnikoff  indicates 
above,  some  forms  occur  in  which  there  are  choanocytic  cells 
performing  only  the  function  of  locomotion  (of  the  particles). 
These  cells  we  should  expect  to  find  remaining  constant 
throughout  life,  and  they  thus  form  a  real  epithelium  of  cells. 
The  function  of  digestion,  on  the  other  hand,  is  here  entirely 
performed  by  the  mesoderm ic  cells.  Hence  within  the  sponge 
group  we  find  a  process  of  physiological  division  of  labour 
connected  with  the  processes  of  ingestion  and  digestion,  which 
may  largely  account  for  the  morphological  differentiation  as 
seen  in  the  various  types.  The  smaller  the  proportion  of  the 
choanocytic  endodermal  area  to  the  pinnacocytic  area  the  less 
part  (we  shall  expect  to  find)  the  individual  cells  of  the  former 
will  take  in  the  aigestive  processes  and  the  more  they  will  be 
differentiated  into  a  definite  "  tissue ''  performing  as  a  pre- 
dominant function  throughout  life  that  of  ingestion — that  is  to 
say,  intercellular  ingestion  into  the  canals  of  the  sponge  and 
intercellular  excretion  through  the  osculum  of  the  same, 
whereas  their  former  function  was  that  of  intracellular  inges- 
tion, digestion,  and  excretion. 

In  the  sponges,  then,  there  is  intercellular  ingestion  and 
excretion,  as  in  all  Metazoa,  but  there  is  no  intercellular 
digestion,  at  any  rate  in  the  lower  forms,  a  very  important 
feature  in  comparing  them  with  the  Coelenterata. 

The  Porifera  would  also  appear  to  really  consist  of  two 
layers  only,  one  definite  and  fixed — the  ectoderm — and  the 
otlier,  Metschnikoff 's  meso-endoderni,  consisting  of  un- 
specialized  cells,  any  of  which  may  give  rise  to  ova,  sperma- 
tozoa, locomotive,  excretory,  skeletal,  or  digestive  phases 
which  have  their  corresponding  temporary  morphological 
modifications. 

It  is  interesting  to  note  that  the  probable  process  of  diges- 
tion indicated  above  shows  a  very  low  type  of  Metazoan 
metabolic  processes.  Any  one  of  many  cells  in  close  con- 
tiguity engulfs  solid  food  particles,  which  it  reduces  to  the 
liquid  state,  or  the  parts  of  them  that  are  capable  of  being  so 
reduced,  by  digestive  processes.  It  then  parts  with  most  of 
its  liquid  nutrient  material  to  the  surrounding  cells  by  diffu- 
sion or  a  modified  process  of  a  like  nature,  and  is  expelled  or 
emigrates  from  the  colony,  carrying  with  it  the  solid  waste 
products. 

This  probably  represents  the  scheme  of  all  intracellular 
digestion,  and  a  moaified  form  of  it  is  found  in  the  processes 
of  ingestion  as  conducted  by  the  "  yellow  cells  "  of  Annelida, 
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as  also  in  the  namerous  phenomena  of  amoeboid  ingestion  in 
higher  Metazoa. 

The  discussion  of  the  origin  of  the  Porifera  and  their  rela- 
tionship to  the  Choanoflagellata  on  the  one  hand,  and  to  the 
Cnidaria  on  the  other,  must  be  left  to  specialists  in  this  group ; 
but  the  facts  shown  above  certainly  seem  to  have  a  direct 
bearing  upon  this  difficult  question.  The  fact  that  the  inner 
layer  cells  assume  mastigopod  and  myxopod  stages  under 
different  physiological  conditions  strengthens  the  resemblance 
between  the  simpler  sponges  and  the  colonial  Choanoflagellata, 
and  the  absence  of  intercellular  digestion  (with  the  morpho- 
logical differences  necessarily  correlated  to  this)  points  to  a 
fundamental  difference  between  the  former  and  the  Cnidaria. 
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LV. — Descriptions  of  Eight  new  Species  of  Butterflies  from 
New  Britain  and  Duke  of  York  Islands^  in  the  Collections 
of  the  Hon.  Walter  Rothschild  and  Mr,  Grose  Smithy  cap^ 
tured  by  Captains  Cayley  Webster  and  Cotton,  By  H. 
Grose  Smith. 

Papilio  Websteri, 

Male, —  Upperside,  Both  wings  black.  Anterior  wings 
with  a  curved  row  of  six  white  spots  between  the  veins 
towards  the  apex,  the  first  above  the  costal  nervure  narrowly 
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linear,  the  second  and  fourth  the  largest,  the  latter  being  con- 
cave on  its  outer  edge,  tlie  third  and  fifth  smaller,  the  sixth 
the  smallest ;  the  apex  beyond  this  row  is  dusted  with  a  few 
grey  scales,  and  there  are  rays  of  grey  scales  in  the  cell. 
Posterior  wings  with  a  large  greenish- white  patch  across  the 
disk  and  the  outer  fourth  of  the  cell,  that  part  which  lies 
above  the  upper  subcostal  nervule  not  extending  inwardly 
towards  the  base,  as  in  other  species  of  this  group ;  the  outer 
edge  of  the  white  patch  is  emarginate  and  somewhat  concave 
between  the  veins.  Incisions  in  both  wings  narrowly  white. 
Underside.  Anterior  wings  brown-black,  with  the  curved 
row  of  spots  towards  the  apex  as  on  the  upperside,  but  larger, 
between  which  and  the  apex  is  a  series  of  rays  of  greyish- 
brown  scales  between  the  veins.  Posterior  wings  black,  with 
a  submarginal  row  of  seven  rufous-brown  spots,  crossing  the 
wings  from  below  the  costa  to  the  anal  angle,  the  first,  sixth, 
and  seventh  spots  being  the  largest ;  inside  the  row  of  spots 
are  a  few  patches  of  blue  scales,  those  towards  the  anal  angle 
being  the  most  conspicuous.  Incisions  on  the  posterior  wings 
broader  and  more  conspicuous  than  on  the  upperside. 

Female. — Both  wings  dusky  brownish  grey,  dusted  with 
brown  scales.  .  Anterior  wings  crossed  from  the  costa,  a 
little  beyond  its  middle,  to  near  the  outer  angle  by  a  curved 
row  of  white  spots,  dusted  on  each  side  with  grey  scales  and 
divided  by  the  veins,  those  at  the  end  of  the  cell,  which  they 
slightly  invade,  the  most  elongate,  thence  gradually  dimin- 
ishing towards  the  outer  angle.  Posterior  wings  with  a  large 
white  patch,  the  upper  part  of  which  is  bounded  bv  the  upper 
subcostal  nervule,  crossing  the  outer  third  of  the  cell  and 
extending  downwards  along  the  submedian  nervure,  with 
some  grey  scales  between  that  nervure  and  the  inner  margin, 
the  outer  edge  of  the  white  patch  radiates  between  the  veins 
and  is  clearly  defined  ;  a  rufous  subquadrate  spot  above  the 
anal  angle,  followed  by  another  between  the  two  lowest 
median  nervules.     Incisions  narrowly  white. 

Underside  as  above.  On  the  anterior  wings  the  curved 
row  of  white  spots  is  more  distinct  and  invades  the  end  of  the 
cell,  which  is  broadly  and  irregularly  marked  with  black. 
On  the  posterior  wings  the  white  patch  extends  nearly  to  the 
inner  margin,  there  is  a  submarginal  row  of  rufous  bars 
between  the  veins,  the  spot  above  the  anal  angle  is  larger 
than  on  the  upperside,  and  there  are  clusters  of  blue  scales 
in  the  interspaces  of  the  median  nervules  outside  the  white 
patch.  Incisions  more  broadly  white  than  on  the  upperside. 
Expanse  of  wings,  <?  4,  $  4|  inches. 
Hab.  New  Britain. 
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Belongs  to  the  group  of  P.  ormenuSy  Gu^r.,  and  other 
allied  species.  The  male  differs  from  them  principally  in 
having  the  row  of  spots  towards  the  apex  of  tlie  anterior  wings 
curved,  less  oblique,  and  further  from  the  apex,  and  on  the 
posterior  wings  in  the  upper  part  of  the  white  patch  on  the 
upperside  not  extending  inwardly  along  the  costa  towards  the 
base.  The  female  diflfers  in  having  the  curved  row  of  white 
spots  which  crosses  the  anterior  wings  much  more  restricted, 
the  patch  on  the  posterior  wings  being  pure  white,  wider,  and 
more  clearly  defined. 

Vadebra  ehoraci. 

Male, — Upperside,  Anterior  wings  velvety  brown,  with  a 
submarginal  row  of  four  indistinct  bluish-white  spots  between 
the  veins  towards  the  apex  (absent  in  some  specimens,  nearly 
obsolete  in  others).  Posterior  wings  with  the  outer  two  thirds 
the  same  colour,  the  inner  third,  including  the  upper  part  of 
the  cell  and  the  space  between  the  upper  median  nervule  and 
the  costal  margin,  paler  dull  brown ;  one  or  two  indistinct 
submarginal  spots  between  the  veins  towards  the  apex  (absent 
in  some  specimens). 

Underside,  Both  wings  more  rufous  velvety  brown  than  on 
the  upperside.  Anterior  wings  with  a  dull  streak  dusted  out- 
wardly with  a  few  whitish  scales  above  the  submedian 
nervure  from  the  base  to  two  thirds  of  its  length,  the  space 
below  that  nervure  to  the  inner  margin  whitish  grey  ;  a  small 
spot  in  the  cell,  three  or  four  spots  beyond  it,  situate  vertically 
below  each  other,  of  which  the  first  and  third  are  the  largest 
and  roundest,  and  a  submarginal  row  of  seven  spots  following 
the  contour  of  the  outer  margin,  curved  rather  sharply  towards 
the  apex  and  costal  margin.  Posterior  wings  with  a  large 
spot  towards  the  end  of  the  cell  and  a  curved  row  of  seven 
similar  spots  beyond  it ;  a  submarginal  row  of  seven  spots 
between  the  veins,  the  spot  above  the  first  subcostal  nervule 
the  largest,  the  others  smaller  and  gradually  decreasing  in 
size;  three  or  four  minute  spots  a  little  before  the  outer 
margin,  towards  the  apex ;  the  spots  on  both  wings  bluish 
white. 

The yemafe  resembles  the  male,  but  is  rather  paler  on  the 
upperside,  with  two  spots  between  the  veins  towards  the  apex 
of  the  posterior  wings ;  on  the  underside  of  the  anterior  wings 
the  dull  streak  above  the  submedian  nervure  of  the  male 
is  represented  by  a  conspicuous  pinkish-grey  patch. 

Expanse  of  wings  3  inches. 

Hao.  New  Britain  and  Duke  of  York  Islands. 
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Vadebra  lacon. 

Male, —  Ujyperside  darker  velvety  brown  than  in  V.  eboracij 
and  with  the  anterior  wings  suffused  with  purple ;  on  those 
wings  are  two  small  purple  spots  near  the  apex  between  the 
veins,  and  two  minute  submarginal  spots  between  the  median 
nervules.  Posterior  wings  with  the  costal  and  outer  marginal 
area  paler  brown,  with  two  small  purplish-white  spots  between 
the  veins  towards  the  apex. 

Underside.  Both  wings  paler  dull  brown.  Anterior  wings 
with  a  spot  near  the  end  of  the  cell ;  a  row  of  five  spots 
crossing  tne  disk  beyond  the  cell,  the  two  uppermost  elongate 
and  curving  inwardly,  the  third  nearly  obsolete,  the  fourth 
larger  and  round,  the  fifth  triangular  with  the  apex  pointing 
inwardly,  two  or  three  very  minute  submarginal  spots  between 
the  median  nervules  and  two  larger  spots  near  the  apex ;  a 
very  narrow  pale  streak  below  the  third  median  nervule; 
the  space  below  the  submedian  nervure  in  the  middle  is 
greyish.  On  the  posterior  wings  is  a  spot  near  the  end  of  the 
cell ;  a  row  of  five  spots  surrounding  the  cell,  two  spots  towards 
the  apex,  as  on  tne  upperside,  and  a  row  of  small  spots 
between  the  veins  a  little  before  the  outer  margin,  two  spots 
in  each  interspace  ;  all  the  spots  pinkish  blue-white. 

The  Jemale  resembles  the  male  on  the  upperside  of  both 
wings,  but  is  rather  paler;  on  the  posterior  wings  are 
three  subapical  round  spots  whiter  than  the  two  spots  in  the 
male. 

On  the  underside  all  the  spots  and  markings  are  larger 
than  on  the  upperside. 

Expanse  of  wings,  c?  ^fi   9  ^i  inches. 

B<w.  New  Britain. 

Mynes  Coitonis, 

Male. —  Upperside  resembles  M.  eucosmetosy  Godm.  &  Sal  v., 
but  the  pale  area  is  purer  white.  On  the  anterior  wings  the 
pale  patch  towards  the  apex  is  less  conspicuous,  being  scarcely 
visible.  On  the  posterior  wings  the  pale  area  is  more 
restricted,  the  outer  third  of  the  wings  being  more  broadly 
and  more  bluish  black. 

Underside.  The  subapical  pale  patch  is  pure  white,  not 
tinged  with  yellow  as  in  M.  eucosmetosy  and  is  considerably 
narrower ;  the  pale  area  in  the  middle  of  the  wings  is  also 
pure  white,  but  more  extended,  and  the  red  submarginal  spot 
between  the  upper  median  nervules  is  much  smaller.  On  the 
posterior  wings  the  red  costal  band  at  the  base  of  M.  eucos* 
metos  is  extended  uninterruptedly  into  the  interspace  between 
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the  costal  nervure  and  the  upper  subcostal  nervule,  and 
extends  over  it  towards  the  apex  until  it  joins  the  dark  outer- 
marginal  band ;  the  outer  three  fourths  of  the  costal  margin 
is  broadly  black,  the  basal  fourth  being  red,  below  which  is 
a  large  black  patch  at  the  base,  as  in  M.  eucosmetoSy  which 
extends  over  the  basal  part  of  the  cell  and  of  the  interspace 
above  it ;  the  outer  third  of  the  wings  is  blue-black,  in  which, 
between  the  median  nervules  and  submedian  nervure,  are 
situate  three  greenish-yellow  patches  and  a  series  of  sub- 
marginal  pale  streaks. 

Expanse  of  wings  2 J  inches. 

Hao.  New  Britain. 

One  male,  in  the  collection  of  Mr.  Grose  Smith. 

Mycaleaia  maura. 

Male. —  Upperside.  Both  wings  resemble  Af.  cethiopSy  Butl., 
but  the  zone  round  the  ocellus  on  the  anterior  wings  is  rather 
brighter  fulvous  and  the  pale  space  under  it  is  more  con- 
spicuous. On  the  posterior  wings  the  disk  is  crossed  by  a 
row  of  four  ocelli,  of  which  the  first  and  fourth  are  the 
smallest  and  the  third  is  much  the  largest,  the  fulvous  zones 
round  the  ocelli  being  very  bright  and  wider  than  in  M.cetAtopSy 
the  two  middle  zones  being  confluent,  and  each  of  the  zones 
surrounded  by  a  narrow  dusky  ring ;  the  space  outside  the 
ocelli  to  the  outer  margin  is  pale  olivaceous  buff-colour,  in 
which  are  situate  two  undulated  lines,  the  inner  of  which  is 
broader  than  the  outer ;  a  dark  streak  crosses  the  disk  between 
the  end  of  the  cell  and  the  ocelli. 

Underside  with  the  outer  third  of  both  wings  much  paler 
than  in  Jf.  cethiopSj  the  outer  edge  of  the  dark  basal  portion 
of  the  wings  being  more  undulated  and  tinged  with  rufous 
brown ;  both  wings  crossed  before  the  middle  by  undulated 
rufous-brown  lines;  the  space  in  which  the  ocelli  are  situate 
on  the  posterior  wings  is  much  paler  buff  and  the  zones  round 
the  ocelli  are  brighter  than  in  Af.  cethiops. 

ThQ  female  on  the  upperside  resembles  the  male,  but  the 
ocelli  are  much  larger  and  the  fulvous  zones  round  them  are 
paler  and  broader,  the  number  of  the  ocelli  on  the  posterior 
wings  being  increased  to  six.  On  the  underside  the  pale 
space  in  which  the  ocelli  are  situate  is  broader  and  whiter 
than  in  the  male. 

Expanse  of  wings,  cf  H,  ?  2  inches. 

HcU).  New  Britain. 

Very  close  to  M.  cethiops ;  the  spots  on  the  underside  of  the 
posterior  wings  are  arranged  somewhat  differently  and  more 
regularly. 
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MycaUsis  matko. 

Male, — Upperside  resemblea  if.  terminus^  Fabr.,  bat  differs 
as  follows :— feoth  wings  are  shorter  and  rounder,  the  basal 
half  of  the  anterior  win^  darker  and  more  rufous ;  the  space 
in  which  the  discal  ocellus  is  placed  is  paler  and  the  ocellus 
is  much  larger ;  the  space  beyond  the  ocellus  to  the  outer 
margin  Is  paler  and  is  traversed  by  a  narrow  dark  line.  The 
posterior  wings  are  darker  rufous  brown  and  the  two  middle 
ocelli  are  larger. 

On  the  underside  the  ocelli  on  both  wings  are  larger  and 
the  outer  third  of  the  wings  is  paler ;  the  inner  two  thirds  is 
crossed  in  the  middle  by  two  undulated  brown  lines,  of  which 
those  on  the  posterior  wings  are  the  more  distinct. 

The  Jkmate  resembles  the  male,  the  pale  fulvous  area  in 
which  the  large  ocellus  on  the  anterior  wings  is  placed  being 
clearly  defined. 

Expanse  of  wings  If  inch. 

HcU).  New  Britain. 

Near  to  M.  terminusy  Fabr.,  and  M.  remulia^  Cram.  This 
species  had  been  previously  sent  to  me  by  the  Rev.  Mr.  Rickard 
in  some  numbers. 

Epimastidid  aUfO-ccerulea. 

Male, — Upperside  brilliant  cserulean  blue,  with  the  outer 
margins  of  both  wings  black.  Posterior  wings  with  the  costal 
third  greyish  black. 

Underside  white,  with  the  outer  margins  of  both  wings 
broadly  dull  black,  centred  with  velvety-black  lunules, 
bordered  inwardly  with  bright  blue  lunules  and  outwardlv 
with  conical  bright  blue  spots,  towards  the  base  of  which 
are  situate  a  series  of  velvety-black  bars,  almost  covering 
the  outer  edge  of  the  blue  spots,  which  is  only  indistinctly 
seen. 

Expanse  of  wings  1|  inch. 

Hah.  New  Britain. 

Very  near  E.  arienisj  Druce,  from  the  Solomon  Islands, 
but  more  brilliant  blue  on  the  upperside,  and  on  the  underside 
the  outer  dark  margins,  in  wfaicn  the  blue  lunules  and  spots 
are  very  brightly  distinguished,  are  broader  and  blacker. 

Thysonotis  esme. 

Male. — Upperside  resembles  T.  cqpheis,  Druce. 

Underside.  Both  wings  more  cinereous  grey,  with  the  pale 
spaces  on  them  more  cinereous  white.  On  the  anterior 
wings  the  pale  space  does  not  extend  quite  so  far  over  the 
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disk  towards  the  outer  margin.  On  the  posterior  wings  the 
metallic  colouring  at  the  base  of  both  wings  and  in  the  discal 
band  across  the  posterior  wings  is  more  bluish  and  less 
golden  green,  while  the  black  velvety  spots  in  the  band  are 
more  extended  inwardly ;  the  outer  edge  of  the  band  is  farther 
from  the  outer  margin  and  more  convex  between  the  veins. 
Both  wings  are  broader  and  more  rounded  at  the  apex. 

Expanse  of  wing«  If  inch. 

Had.  New  Britain. 


LVI. — Observations  on   the  Derivation  and    Homologies  of' 
some  Articulates.    By  James  D.  Dana  *. 

The  term  Articulates  is  used  here  in  preference  to  Arthropods, 
because  the  latter  group  is  believed  to  be  not  a  natural  one. 
Crustaceans  and  Insects  being  less  closely  related  to  one 
another,  as  indicated  beyond,  than  Annelids  and  Insects. 

Derivation  of  Limidoids  and  Ortistaceans. — ^As  has  been 
suggested  by  Lankester,  it  is  probable  that  all  the  Articulates 
are  successional  to  the  Rotifers.  There  is  reason  for  believing 
further  that  the  types  of  Annelids,  Crustaceans,  and  probably 
that  of  Limuloids  had  their  independent  Rotifer  origin. 

The  Nauplius,  or  larval  form  of  a  Crustacean,  shows,  by  its 
having  but  three  pairs  of  limbs  (two  besides  an  antennary 
pair),  that  the  tvpe  is  not  successional  to  a  many-jointed 
Annelid,  but  rather  to  some  PedalionAike  Rotifer.  The 
discoveries  of  Prof-  C.  E.  Beecher  announced  in  the  preceding 
and  earlier  numbers  of  this  *  Journal '  leave  no  doubt  that  the 
Trilobites  are  multiplicate  Isopod  Crustaceans,  precursors  of 
the  normal  Isopods,  as  the  true  Phyllopods,  also  multiplicate 
species,  were  precursors  of  the  Decapods  f^ 

The  Eurypterids,  the  early  form  of  the  Limuloids,  are 
related  to  Crustaceans  in  number  of  body-segments,  it  being 
19>  as  in  the  Tetradecapods,  and  in  the  fact  that  13  of  these  19 
segments  pertain  to  the  thorax  and  abdomen.  But  the  wide 
distinction  exists  that  the  Eurypterids  have  no  thoracic  or 

♦  From  the  '  American  Journal  of  Science/  May  1894,  pp.  325-329. 

t  In  the  Author's  *  Report  on  the  Crustacea  of  the  Wimes  Exploring 
Expedition/  the  Rotifers  are  made  the  lowest  subdiyiaions  of  Crustacea 
(p.  1408),  and  the  Trilobites  are  placed,  with  a  query,  in  the  subdivision 
of  Tetradeca]^od8,  as  multiplicate  forms  under  the  type.  In  the  text 
above  the  expression  true  Phyllopods  is  used,  because  most  of  the  so- 
called  Phyllopods  of  the  PaleBozoic  exhibit,  in  the  specimens,  no  evidence 
that  they  are  multiplicate,  that  is,  have  an  excessive  or  abnormal  number 
of  body-«egment8  or  appendages. 
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abdominal  limbs,  and  the  only  true  feet  which  they  have  are 
also  at  base  mouth-organs,  that  is  organs  that  pertain  to  the 
head.  Moreover,  as  has  been  shown  by  Packard  and  others 
for  the  LtmuluSy  they  do  not  pass  through  the  Nauplius  stage 
in  their  development.  These  diversities  and  agreements 
appear  to  indicate  a  derivation  for  the  Limuloids  nearly  like 
that  of  the  Crustacean  type,  but  probably  not  from  Crusta- 
ceans. But  since  Limuloids  cannot  yet  be  proved  to  have 
existed  before  the  Trenton  period  in  the  Lower  Silurian,  a 
derivation  from  some  species  related  to  the  Ceratiocarids  is 
possible.  Since  many,  if  not  all,  of  the  Eurypterids  were 
freshwater  or  brackish- water  species,  the  transfer  to  fresh 
water  may  have  been  an  incident  attending  the  divergence, 
and  also  an  explanation  of  their  attaining  so  great  dimensions, 
fresh  water  having  been  their  protection.  The  large  Eury- 
pterids, several  feet  in  length,  would  have  been  helpless 
among  Sharks  and  Ganoids. 

Derivation  of  Arachnids. — The  line  to  the  lower  and  earlier 
Arachnids,  that  is,  to  the  Scorpions,  leads  up,  according  to 
Van  Beneden,  Packard,  and  others,  from  the  early  Pierygotus- 
like  Limuloids.  The  early  Scorpion,  as  well  as  the  modern 
kinds,  has  the  same  number  of  body-segments  as  a  Eary- 
pterus  or  Pterygotus — namely,  7  thoracic  and  6  abdominal 
(precisely  the  normal  number  in  Crustaceans), — the  same 
cephalic  relations  of  the  legs,  the  same  absence  of  abdominal 
appendages,  a  like  absence  of  thoracic  appendages  from  all 
the  segments  excepting  the  first  two,  and  similar  functions  in 
the  members  pertaining  to  these  two  segments.  Further, 
according  to  B.  Peach,  these  early  Limuloids  sometimes 
have,  like  the  Scorpions,  pairs  of  "  combs "  or  pectinated 
organs  on  the  underside  of  some  of  the  thoracic  segments. 

But  in  this  change  from  an  aquatic  to  a  terrestrial  species 
the  upward  progress  in  structure  was  great.  The  four  poste- 
rior pairs  of  feet  in  the  terrestrial  Scorpion  have  no  longer 
the  low-grade  feature  of  serving  as  jaws  as  well  as  feet,  but 
are  simply  feet;  they  are  the  chief  organs  of  locomotion,  and 
only  those  of  the  anterior  pair  are  appendages  to  the  mouth. 
The  antennsd  are  shortened  to  pincers  (falces),  that  also  serve 
the  mouth.  The  four  pairs  of  feet  are  thus  cephalic  organs, 
if  comparison  be  made  with  the  Limuloids  and  Crustaceans, 
though  in  arachnology  they  are  called  thoracic.  In  the  later 
true  Spiders  the  body  had  lost  its  true  Eurypteroid  abdomen, 
but  had  still,  in  Palaeozoic  species,  its  distinctly  segmented 
thorax  ;  and  this  thorax  is  the  abdomen  of  arachnology.  It 
is  segmented  in  some  modern  species,  while  in  others  the 
subdivisions  have  become  obsolete  or  are  but  faintly  indicated. 

34* 
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The  abdomen  of  the  Enrypterid,  however,  exists  as  a  slender- 
jointed  thread  in  Geralinura  of  Scudder,  of  the  Carboniferous, 
which  has  its  Illinois  and  also  Bohemian  species^  and  has 
survived  till  now  in  the  modem  Telyphonus. 

Derivation  ofMyriapoda  and  Insects. — Myriapods,  although 
inferior  to  Insects,  are  as  yet  known  only  from  the  early 
Devonian.  The  Devonian  species,  and  also  those  of  the 
Carboniferous,  are  of  the  Millepede  or  lower  doubly  multi- 
plicate  section  of  Myriapods,  with  one  exception,  that  of  the 
remarkable  few-jointed  caterpillar-like  Palceocampa  of  Meek 
and  Worthen. 

The  fact  of  a  line  of  succession  from  Worms  to  Myriapods 
and  from  Myriapods  to  Insects  has  not  been  proved  by  geolo- 
gical discovery.  The  derivation  of  Myriapods  from  some 
type  of  Annelids  is  zoologically  suggestea,  as  long  since 
recognized,  by  the  apparently  transitional  form  of  Peripatus^ 
a  low-grade  Myriapod  resembling  much  the  larva  of  some 
Insects,  and  by  the  like  multiplicate  structure  of  Annelids 
and  Myriapods.  It  might  be  inferred  also  from  the  resem- 
blance of  the  Palceocampa  of  the  Illinois  Carboniferous  to  the 
caterpillar  of  an  Insect  of  the  genus  Arctiay  as  remarked  by 
Scudder. 

Myriapods  are  regarded  as  the  precursors  of  Insects  on 
account  of  their  approximate  resemblance  to  the  latter  in 
antennae  and  the  appendages  of  the  mouth,  and  because  also 
of  the  worm-like  form  of  most  Insect  larvae,  these  larvae 
appearing  to  be  survivals  of  the  Myriapod  stage.  In  the 
change  from  an  Annelid  and  Myriapod  to  an  Insect  the 
multiplicate  feature  disappeared  and  the  number  of  parts 
became  essentially  the  fixed  normal  number  of  the  type,  both 
as  regards  the  body-segments  and  their  jointed  appendstges. 

The  rise  of  grade  from  the  Myriapod  to  the  Insect  involved 
the  appropriation  of  the  three  body-segments  of  the  Myriapod 
bearing  the  three  anterior  pairs  of  feet  (which  correspond 
normally  to  half  the  body-segments  of  the  head  of  an  Isopod 
Crustacean)  for  forming  the  isolated  middle  section  of  the 
body,  called  the  thorax,  and  the  suppression  of  all  the  other 
pairs  of  feet.  In  both  Spiders  and  Insects  the  change  involved 
also  a  general  concentration  of  the  structure  toward  the 
cephalic  nervous  centre,  that  is  a  shortening  of  the  range  of 
cephalic  control,  and  especially  the  distance  to  the  posterior 
limit  of  locomotive  action.  Compared  with  a  crab,  the 
highest  type  in  the  Crustacean  series,  its  superior,  an  ant,  is  a 
very  little  thing. 

The  fact  that  in  low-grade  Insects  there  is  no  proper 
metamorphosis,  while  in  the  higher,  as  they  rise  in  grade,  the 
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larval  stace  is  lower  and  lower  in  embryonic  level,  suggests 
that  the  larval  stage  results  from  an  attendant  retrograde 
embryonic  change  to  a  line  parallel  with  the  Myriapod,  and 
beyond  to  the  memberless  condition  of  a  worm.  The 
prmciple  appears  to  be  a  general  one  among  animals,  and 
thence  the  higher  the  species  the  longer  the  stage  of  youth. 

The  relations  in  body-segments  and  limbs  between  the 
classes  of  Crustaceans,  Limuloids,  Arachnids,  Myriapods,  and 
Insects  are  shown  in  the  table  (p.  505).  The  segments  of 
the  body  are  numbered  along  the  left  margin ;  the  zero  oppo- 
site signifies  that  the  segment,  though  present,  has  no 
appendage. 

In  this  table  the  following  abbreviations  are  used: — Ant., 
antenna  ;  App.,  pairs  of  jointed  appendages,  either  pediform 
or  branchial;  M.,  mandible;  Mx.,  maxilla ;  P.,  feet;  M-P., 
feet  that  serve  also  as  jaws;  Mx.  &  L.  (under  Insects), 
maxillse  and  labium  ;  Fol.  P.,  foliaceous  or  lamellar  feet  or 
appendages. 

Under  the  Limuloids  the  eenus  Eurypterua  fails  of  an- 
tennae, but  they  are  present  m  Pterygottia  and  are  chelate ; 
and  this  chelate  (or  thumb-and-finger)  form  characterizes  also 
the  modem  Limulusy  the  Scorpions,  and  the  common  Spiders. 
In  the  table  the  two  pairs  of  maxillse  of  Insects  are  assumed 
to  belong  to  a  single  body-segment,  as  held  by  many  zoolo- 
gists, including  (as  he  himself  informs  the  writer)  Prof.  S.  I. 
Smith ;  the  table  shows  that,  with  this  admission,  the  thorax 
and  head  of  an  Insect  are  essentially  homologous  with  the 
head  of  a  Tetradecapod  Crustacean. 


LVII. — New  Speci€8  of  Cvclophorus  and  a  Spiraculum ^rom 
the  Khasi  and  Naga  Hills j  Assam,  By  Lieut.-Col.  H.  H. 
GoDwiN-AusTEN,  F.R.S.  &c.,  and  Col.  R.  Beddome, 
F.L.S.  &c. 

Cyclophorus  Musprattij  sp.  n. 

Shell  umbilicated,  turbinate,  slightly  keeled;  sculpture, 
apex  smooth,  the  whorls  thence  are  longitudinally  ribbed  and 
striated,  increasing  in  strength  near  the  suture  from  above 
downwards,  and  crossed  by  the  lines  of  growth,  producing  a 
decussate  surface;  this  is  coarser  and  rougher  on  the  last 
whorl  and  under  surface.  Colour  madder-brown,  crossed  by 
mottled  broken  white  lines  on  whorls  3  and  4.     Spire  conic, 
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moderately  high,  sides  slightly  conyex,  apex  sharp ;  suture 
shallow ;  whorls  5,  sides  convex,  the  last  somewhat  keeled ; 
aperture  circular,  oblique;  peristome  white,  not  thickened, 
slightly  reflected. 

Size^type:  maj.diam.48'75,min. 390;  alt.axis22'25  mm. 
largest:         „        50*0,     „    42*0;      „      23*0      „ 

Loc.  Naga  Hills  {Doherty) ;  Maokokchung,  Naga  Hills 
(Muapratt) . 

In  the  youn^  shell  the  longitudinal  striae  are  very  sharp 
and  distinct,  quite  Urate  in  appearance  ;  this  character  sepa- 
rates it  from  the  other  species  of  Cyclophorus  from  these  hills. 

Cyclophorua  nagaensisy  sp.  n. 

SheU  umbilicated,  turbinate,  not  keeled ;  sculpture,  lines  of 
growth  only,  without  any  spiral  lines  being  visible.  Colour 
grey- brown,  more  ochraceous  below,  when  wetted  of  a  madder- 
brown  colour ;  a  white  line  on  the  periphery,  bounded  by  a 
broad  very  dark  band,  shaded  off  below ;  the  third  whorl  is 
crossed  by  narrow  wavy  white  lines;  in  the  next  growth 
these  lines  are  wider  apart  and  zigzag  in  outline ;  the  next 
and  final  growth  is  plain.  Spire  depressedly  conoid,  apex 
subacute ;  suture  shallow ;  whorls  5,  rounded ;  aperture  sub- 
vertical,  large,  circular,  grey  within;  peristome  not  much 
thickened,  scarcely  reflected,  bright  orange-red. 

Size:  maj.  diam. 45*0,  min.  36*0;  alt.  axis  21*0 mm. 

Loc,  Naga  Hills,  near  Khonoma  and  Kigwema,  5000-6000 
feet  {Doherty) ;  Maokokchung  {Muspratt), 

The  form  of  this  species  is  very  similar  to  C.  Pearaonij  but 
the  red  of  the  lip  is  more  intense  than  in  shells  from  the 
typical  locality ;  its  very  smooth  surface  also  distinguishes  it. 

Cyclophorus  pcBciloneuruSy  sp.  n. 

SheU  umhi\ic?Ltedj  turbinate,  keeled  ;  sculpture,  apex  smooth 
and  shinine ;  five  distinct  Urate  ribs  run  contiguous  to  the 
suture  on  the  lower  margin  of  the  whorls,  commencing  with 
the  third  whorl ;  these  have  two  finer  thread-like  ribs  between 
them,  and  similar  fine  liration  is  continued  above  and  on  the 
lower  surface  of  the  shell,  crossed  by  strong  lines  of  growth 
on  the  epidermis.  Colour  umber-brown,  marbled  with  madder- 
brown,  given  off  from  a  few  strong  spots  of  this  colour  next 
the  suture;  the  peripheral  rib  is  dashed  with  white  at 
intervals.  Spire  conoia,  sides  flat,  apex  sharp ;  suture  shallow; 
whorls  5,  subconvex,  the  last  sharply  keeled,  forming  a  strong 
rib ;  aperture  oblique-ovate,  ample  on  the  outer  margin,  grey 


Digitized  by  VjOOQ IC 


508    Lieut.-Col.  Godwin-Austen  atid  Col.  Beddome  on 

within ;   peristome  white,  well  thickened  in  mature  shells, 
sharply  reflected. 

Maj.  diam.  Min.diam.  Alt  axis, 
mm.           mm.  mm. 

Type 310        2575        150 

Col.  Beddome's  largest  sp.     33-0        26-0  16-0 

^"^^  kMs  'ncv  5  ^"'^''''^  }  ***^        2^'^  ^^'^ 

Loc.  Type  from  the  Lahtipa  Naga  Hills,  Munipur  {colL 
Lieut' Cot  Oodmn'Att8ten)j  and  eastward  to  the  Dihinff. 
Lieut.-Col.  Godwin-Austen  found  two  specimens  of  this 

Secies  in  the  Lahtipa  Naga  Hills,  in  1873 ;  the  late 
r.  Ogle  sent  him  three  from  the  neighbourhood  of  the  Dihing 
Eiver,  far  to  the  eastward.  Mr.  Doherty  obtained  it  in  the 
Naga  Hills,  and  Col.  Beddome  lately  recorded  it  from  Mr.  Mus- 
pratt  from  Maokokchun^,  in  the  Ni^a  Hills.  In  these  eastern 
hills  this  form  takes  the  place  of  0.  zebrinua  of  the  Khasi 
Hills  &C.,  but  it  is  much  larger,  the  spiral  ribbing  is  much 
stronger,  the  whorls  are  more  convex,  and  it  is  more  openly 
umbilicated. 

All  the  specimens  in  Lieut.-Col.  Godwin- Austen's  collec- 
tion, and  also  those  collected  by  Mr.  Doherty,  are  white-lipped 
shells ;  among  the  specimens  received  by  Col.  Beddome  the 
red-lipped  predominate  *. 

The  coloration  is  very  variable ;  in  some,  as  in  the  type,  the 
marbling  occurs  in  line  zigzag  lines  far  apart,  in  other 
examples  these  are  so  closely  run  together  as  to  give  the  shell 
a  beautiful  ruddy  colour. 

Gyclophorus  Fultoni^  sp.  n. 

Shell  somewhat  depressedly  turbinate,  rather  widely  um- 
bilicated, periphery  rounded ;  sculpture  nearly  smooth,  under  a 
lens  a  fine,  close,  oblique,  vertical  striation  is  apparent,  which 
is  obsoletely  decussated  with  delicate  spiral  lines.  Colour  a 
uniform  dark  ruddy  brown  or  madder-brown  above  and  on 
the  sides,  but  several  narrow  and  two  or  three  broader  dark 
lon^tudinal  bands  are  distinguishable  in  a  strong  light,  pearl- 
white  beneath.  Whorls  5,  the  last  very  large,  rather  suddenly 
increasing  towards  the  aperture,  the  last  three  apical  whorls 

«  NeviU,  in  his  *•  Hand-list,*  1878,  p.  268,  does  not  separate  the  £astem 
forms,  but  names  three  specimens  sent  to  the  Indian  Museum  by  Mr.  S.  E. 
Peal,  from  Sibsagar,  as  var.  aureolabrU.  He  says,  '*  The  largest  variety 
1  have  yet  seen  and  the  only  one  with  a  coloured  peristome,  m  this  case 
a  brilliant  orange-colour.**    It  may  therefore  stand  under  the  above  name. 
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risine  suddenly ;  suture  shallow ;  aperture  wide,  nearly- 
circular,  a  little  higher  than  broad,  oblique ;  peristome  con- 
tinuous,  rather  thickened,  slightly  reflected,  pale  yellowish, 
columellar  margin  rounded  ;  operculum  of  the  same  colour  as 
the  shell,  having  5  or  6  acutely  defined  volutions,  the  inter- 
spaces with  the  usual  oblique  lines  of  growth. 

Size :  maj.  diam.  49,  min.  diam.  43 ;  alt.  axis,  max.  20, 
min.  19  mm. 

Loc.  Ehasi  Hills ;  three  specimens  obtained  by  Mr.  Fulton. 

The  affinitjr  of  this  beautiful  species  is  with  G.  siamenaia^ 
from  which  it  differs  in  its  more  depressed  form  and  more 
obli(^ue  aperture,  and  especially  in  the  coloration.  The  exact 
locality  is  not  known ;  the  Ehasi  Hills  is  a  large  tract,  and 
many  species  found  on  the  northern  slopes  draining  to  the 
Brahmaputra  are  not  found  on  the  south  side,  while  inter- 
vening 18  a  high  grassy  plateau  with  a  very  scanty  number 
of  land- shells. 

Spiraculum  nagaenae^  sp.  n. 

Shell  discoidal,  U{)per  surface  flat,  widely  umbilicated; 
sculpture,  strong  longitudinal  striation,  covered  with  a  thick 
epidermis,  with  two  parallel  bands  of  close-set  hairs  on  the 
periphery.  Colour  umber,  with  a  series  of  darker  bands 
crossing  the  whorls.  Spire  quite  flat ;  suture  deep,  the  sutural 
tube  is  4*5  mm.  behind  the  peristome,  is  well  developed, 
arched  and  bending  over,  and  lies  directed  backwards  and 
parallel  with  the  suture;  whorls  5,  rounded,  the  last 
descending  very  slightly ;  aperture  circular ;  peristome 
thickened,  white,  continuous,  with  an  angulate  notch  above 
and  close  to  the  body- whorl ;  operculum  widely  spiral,  shelly, 
whitish  grey. 

Size :  maj.  diam.  17*5,  min.  14*0 ;  alt.  axis  5*25  mm. 

Loc.  Maokokchung,  I^aga  Hills  {Muspratt).  In  coll.  Col. 
Beddome. 

This  small  form  may  be  distin^ished  from  S.  hispidum^ 
var.  minor y  of  Teria  Gnat  in  the  Kii2A\  Hills  and  base  of  the 
Dafla  Hills,  in  the  form  and  direction  in  which  the  sutural 
tube  lies  backward  on  the  shell ;  in  Aispidum  it  lies  across 
and  nearly  at  right  angles  with  the  suture,  in  this  new  form 
it  is  on  the  line  of  the  suture. 
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LVIII. —  Onihe  Affinities  qftheOretaceousFiah  Protosphyraena. 
By  A.  Smith  Woodward,  F.L.S.,  of  the  British  Museum 
(Natural  History). 

In  1889  *  it  was  incidentally  pointed  out  that  a  remarkable 
resemblance  could  be  observed  between  the  jaws  and  dentition 
of  the  Cretaceous  fish  Protosphyrcena  and  those  of  the  Upper 
Jurassic  genus  Ilypsocormua.  Since  that  date  further  im« 
portant  information  has  been  published  in  reference  to  the 
osteology  of  the  first-named  genus  f,  while  beautiful  examples 
of  Hypaocormvs  have  been  acquired  by  the  British  Museum 
from  the  Lithographic  Stone  of  Bavaria  and  the  Oxford  Clay 
of  Peterborough.  The  opportunity  is  therefore  afforded  for 
extending  comparisons  further,  and  I  undertake  this  task  with 
all  the  more  interest  since  it  is  now  proved  beyond  doubt  that 
Protosphyrcena  difiers  from  all  known  "Teleostei"  (i.)  in  the 
structure  of  the  pectoral  fins,  (ii.)  in  the  development  of  the 
splenials  in  the  mandible,  (lii.)  in  the  structure  of  the  large 
teeth,  and  (iv.)  in  the  presence  of  a  large  gular  plate,  followed 
by  a  numerous  series  of  comparatively  short  and  broad 
branchiostegal  rays. 

All  the  new  evidence  combines  to  show  that  the  original 
suggestion  of  five  years  ago  was  one  of  some  importance,  and 
it  now  appears  that  Protosphyrcena  and  Hypsocormus  resemble 
each  other  in  at  least  the  following  seven  prominent  characters. 

(1)  Rostrum  and  Upper  Jaw. — The  ethmoidal  region  is 
consolidated  into  a  pointed  rostrum,  usually  more  produced  in 
Protosphyrcena  than  in  HypsocormuSy  but  similarly  fused  at 
the  base  with  the  small  vomers,  which  bear  a  pair  of  very 
large  teeth  J.  As  shown  by  an  example  of  H.  tenuirostria  in 
the  Leeds  collection  from  the  Oxford  Clay  of  Peterborough 
(Brit.  Mus.  no.  P.  6917),  the  premaxilla  is  triangular  in  that 
fish,  and  both  this  bone  and  the  maxilla  agree  closely  with 
the  corresponding  elements  of  P.  nitida^  as  described  and 
figured   by  Felix   [loc.  cit.  pi.  xiii.   fig.  1).     As  in  Proto^ 

♦  Smith  Woodward,  "Preliminary  Notes  on  some  new  and  little- 
known  British  Jurassic  Fishes,"  Oeol.  Mag.  [3]  vol.  vi.  p.  451  (1889). 

t  J.  Felix,  ^*  Beitrage  zur  Kenntniss  der  Gattimg  ProtosphyrtBnay 
Leidy,"  Zeitschr.  deutsch.  geol.  Gesell.  vol.  xlii.  pp.  278-302,  pis.  xii.- 
xiv.  (1890) ;  A.  R.  Crook,  '^  iJeber  einige  fossile  Ejiochenfische  aiis  der 
mittleren  Kreide  von  Kansas,"  Palseontogr.  vol.  xxxix.  pp.  109.  110 
(1892). 

t  From  the  Cambridge  Greensand  the  writer  is  acquainted  vnth 
uudescribed  evidence  of  a  species  of  Proiosphyrtsna  with  a  snout  as  abort 
as  in  Hypsocormus  tenuirostris. 
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sphyrcena^  so  in  Hypsocormus  the  premaxilla  bears  a  few  very 
large  teeth,  the  maxilla  having  smaller  and  more  numerous 
teeth. 

(2)  Cheek-plates. — Besides  the  large  postorbital  cheek- 
plates  in  Protosphyrcena  Felix  also  notes  {loc.  cit.  p.  282) 
some  comparatively  small  secondary  postorbitals  forming  the 
actual  hinder  border  of  the  orbit.  Exactly  tlie  same  arrange- 
ment is  observed  in  Hypsocormus  (Brit.  Mus.  nos.  P.  6011, 
P.  6917),  as  also  in  the  allied  genus  Pachycormus  *. 

(3)  Mandible. — The  mandibular  symphysis  is  similarly 
constituted  in  the  two  genera  under  comparison,  the  stout 
(anterior)  splenials  entering  the  symphysis,  rapidly  tapering 
behind,  and  each  bearing  one  or  two  very  large  teeth  in 
addition  to  the  smaller  teeth.  In  both  genera  also  the  ante- 
rior end  of  the  tooth-bearing  margin  of  the  dentary  bone 
curves  downwards  and  is  provided  with  about  three  large 
teeth  pointing  forwards.  The  present  writer  has  never 
observed  any  evidence  of  a  distinct  presymphysial  bone  in 
either  genus. 

(4)  Structure  of  the  large  Teeth. — Felix  observes  {loc.  cit. 
p.  289,  pi.  xiv.  fig.  4)  that,  when  viewed  in  transverse  section, 
the  large  teeth  ot  Protosphyrcena  exhibit  a  remarkably  com- 
plex structure.  They  are,  in  fact,  compound,  showing  a 
number  of  distinct  small  pulp-cavities,  each  surrounded  by  its 
own  separate  zone  of  vasodentine.  Precisely  the  same  struc- 
ture can  be  seen  in  a  transverse  section  of  a  large  tooth  of 
Hypsocormus  Leedsi  in  the  British  Museum  (no.  P.  6914). 

(5)  Branchiostegal  Apparatus. — The  large  gular  plate  and 
numerous  broad  branchiostegal  rays  shown  by  Felix  in  his 
figure  of  Protosphyrcena  {loc.  cit.  pi.  xii.  fig.  3)  are  exactly 
similar  to  the  corresponding  plates  in  Hypsocormus  and  Pachy- 
cormusy  and  only  approached  among  "  Teleostei  "  in  Elops 
and  its  allies. 

(6)  Pectoral  Fins. — It  is  now  proved  f  that  the  pectoral 
fins  of  Protosphyrcena  are  the  well-known  fossils  described 
by  Cope  under  the  name  of  Pelecopterus  } ;  and  on  comparing 
these  with  the  corresponding  fins  of  Hypsocormus  as  shown  in 
the  British  Museum  (nos.  P.  6011,  6917),  it  will  be  observed 
that  there  is  a  very  close  general  resemblance.  The  fin-rays 
are  unjointed  except  quite  at  the  extremity,  and  they  are  all 

*  H.  E.  Sauvage,  "  Note  sur  le  Genre  Pachycormus^^  Bull  Soc.  Linn. 
Normandie,  [3]  vol.  vii.  p.  144,  pi.  iv.  (1883). 

t  A.  R.  Crook,  PalaBontogr.  vol.  xxxix.  p.  110. 

X  E.  D.  Cope,  *  Vertebrata  of  the  Cretaceous  Formations  of  the  West,' 
p.  244  «  (1876). 
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very  closely  pressed  together  ;  in  both  cases  the  anterior  edge 
of  the  fin  is  obliaue,  some  of  the  anterior  rays  terminating 
successively  at  the  border  (considerably  more  in  Proio^ 
sphyrcena  than  in  Hypsocormus) ;  and  in  both  cases  the 
anterior  edge  is  roughened  by  a  deposit  of  a  hard  enamel- 
like substance.  Unfortunately  there  is  as  yet  no  precise 
information  concerning,  the  basal  bones  of  the  pectoral  fin 
in  Hypsocormus. 

(7)  Axial  Skeleton  of  Trunk. — Negative  evidence  can  only 
be  regarded  as  of  slight  value,  but  it  is  nevertheless  note- 
worthy that  traces  of  vertebrae  are  wanting  in  all  the  known 
specimens  of  Protosphyrcena.  It  seems  likely  indeed  that  this 
fish  will  eventually  prove  to  have  possessed  a  persistent  note- 
chord  as  devoid  of  peripheral  ossifications  as  that  of  Hypso^ 
cormus  and  Pachycormus]  and  in  this  connexion  it  is  of 
interest  to  record  that  two  fragmentary  examples  of  the  trunk 
of  a  small  HypsocormusA\]L^  fish  have  been  discovered  in  the 
Upper  Cretaceous  of  Sahel-el-Alma,  Mount  Lebanon.  One 
of  these  specimens  is  in  the  British  Museum  (no.  49531)  and 
the  other  in  the  Syrian  Protestant  College,  Beyrout;  and 
although  no  remains  of  a  ProtosphyrosnaAyk^  skull  have 
hitherto  been  met  with  in  the  same  deposit,  the  present  writer 
has  little  hesitation  in  predicting  that  such  will  eventually  be 
found.  The  axial  skeleton  of  the  trunk  in  these  fossils 
exactly  resembles  that  of  Hypsocormus  in  the  form  and 
disposition  of  the  close  series  of  neural  and  haemal  arches ; 
the  squamation  cannot  be  distinctly  seen^  but  must  have  been 
very  delicate ;  and  the  remains  of  the  dorsal  fin  are  well  in 
advance  of  those  of  the  anal  fin. 

In  conclusion,  it  may  therefore  be  stated  that  Protosphyrcena 
is  not  a  "Teleostean"  in  the  ordinary  acceptation  of  the 
term,  and  that  none  of  its  characters  hitherto  discovered 
warrant  its  separation  from  the  family  to  which  the  Jurassic 
genera  Hypsocormus  and  Pachycormus  are  referred.  It  differs 
from  both  in  the  lateral  compression  of  the  teeth,  and  future 
discoveries  may  reveal  still  more  distinctive  features ;  while 
it  is  not  easy  as  yet  to  estimate  the  true  value  of  some  of  the 
points  of  resemblance  noted  above.  It  must  suffice  at 
present  merely  to  suggest  a  profitable  form  of  comparison  to 
be  made  when  still  more  satisfactory  specimens  of  Proto^ 
sphyrcena  are  available  for  study. 
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LIX. — Description  of  Apogonia  ferruginea,  Fahr.^  from  the 
Type  in  the  Banhsian  Collection  of  CoTeoptera.  By  Charles 
O.  Waterhouse. 

Some  time  since  I  had  occasion  to  examine  the  tjpe  of  Melo^ 
lonthaferrugineGj  F.  (Spec.  Ins.  i.  p.  41),  now  placed  in  the 
genus  Apogonia ;  and  as  the  species  of  this  genns  are  difficalt 
to  determine,  I  think  the  following  description^  drawn  up  at 
the  time,  may  be  useful. 

Apogonia  ferrugineay  Fabr. 

Ferraginea,  nitida ;  capite  sat  parce  punctate,  dypeo  brevi,  anguste 
reflexo-mai^ato,  confertim  fortiter  punctate,  antice  reote  trun- 
cate; tborace  laxe  sat  foi-titer  punctate;  scutello  IsBvi;  elytris 
fortiter  punctatis,  bicostatis,  costis  angustis  vix  elevatis ;  pygidio 
sat  fortiter  sat  crebre  punctatis. 

Long.  9  millim. 

Hab.  Coromandel  {Coll.  Banks  in  Brit,  Mas.). 

This  species  is  of  a  ferruginous  colour,  but  in  some  lights 
has  a  very  faint  aeneous  tint  on  the  forehead  and  thorax. 
The  clypeus  is  coarsely  and  very  closely  punctured,  straight 
in  front,  with  the  angles  of  the  truncature  obtusely  rounded. 
The  forehead  has  the  punctures  moderately  strong,  generally 
separated  from  each  other  by  about  two  diameters  of  a  punc- 
ture. The  thorax  is  obliquely  narrowed  in  front  and  slightly 
so  at  the  base,  broadest  benind  the  middle,  the  sides  rounded 
posteriorly;  the  punctures  are  moderately  strong  and  are 
generally  separated  from  each  other  by  about  one  and  a  half 
or  two  diameters  of  a  puncture.  The  elytra  have  the  punc- 
tures much  stronger,  and  the  punctures  are  generally  separated 
by  about  one  ana  one  sixth  times  the  diameter  of  the  punc- 
tures ;  the  lines  of  punctures  on  each  side  of  the  narrow  costse 
are  similar  ta  the  other  punctures  and  are  scarcely  nearer 
together,  so  that  the  costse  are  not  very  conspicuous;  towards* 
the  side  there  is  a  slight  indication  of  a  third  costa  ;  the  first 
costa  is  nearly  uniform  throughout,  the  second  is  a  little 
dilated  at  the  base  and  narrowea  at  the  apex.  The  pygidium 
is  small  and  has  the  punctures  similar  to  those  on  the  thorax, 
but  a  little  closer  together. 
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LX. — Two  new  Species  of  My rmeleonid^  from  Madagascar. 
By  Robert  M'Lachlan,  F.R.S.  &c. 

Palpares  insularisy  sp.  n. 

Head  above  yellow,  much  swollen,  but  with  a  deep  longi- 
tudinal sulcus ;  on  the  front  part  of  the  top  there  is  a  ti'ans- 
verse  shining  black  band  connecting  the  eyes,  joined  to  a 
diamond-shaped  black  spot  on  the  middle  of  the  vertex,  in  which 
is  the  sulcus;  front  black;  cly  pens  and  labrum  bright  yellow, 
on  the  former  is  a  row  of  distant  black  hairs.  Palpi  black,  the 
labial  enormously  long.  Antennae  black,  inserted  in  yellow 
sockets ;  the  basal  joint  clothed  with  black  hairs.  Thorax 
yellow  above,  with  three  longitudinal  black  bands,  one 
median,  the  others  lateral  (on  the  metathorax  the  black  bands 
become  somewhat  vague)  ;  hairy  clothing  blackish  on  the 
pronotum,  whitish  and  curled  on  the  mesonotum  (posteriorly) 
and  metanotum ;  pronotum  rather  broader  than  long,  the 
front  and  hinder  margins  strongly  raised:  thorax  beneath 
black,  sparingly  clothed  with  whitish  hairs ;  a  large  yellow 
spot  at  the  insertion  of  each  pair  of  legs  and  also  under  each 
pair  of  wings.  Legs  black,  with  strong  spinose  black  hairs  ; 
spurs  and  claws  piceous.  Abdomen  dull  yellowish  above, 
passing  into  blackish  after  the  third  segment ;  this  latter  with 
numerous  black  points,  whence  spring  cinereous  hairs.  In 
the  male  the  abdomen  is  much  more  slender  and  longer  than 
in  the  female,  and  the  pale  colour  above  is  extended  to  the 
fourth  or  fifth  segment ;  superior  appendages  scarcely  longer 
than  the  last  segment,  black,  stout,  curved  upward,  cylin- 
drical and  obtuse,  the  opposing  apices  applied  one  to  the 
other ;  they  are  clothed  with  very  long  black  hairs ;  inferior 
appendage  one  half  shorter,  polished,  rounded  at  the  apex, 
convex  beneath. 

Anterior  wings  broad  (especially  in  the  female),  the  ex- 
treme apex  slightly  angular;  hyaline,  with  a  very  slight 
greyish-yellow  tinge,  marked  with  smoky  black  as  follows : — 
there  are  rudiments  of  three  oblique  bands,  one  consisting  of 
a  spot  under  the  radius  in  the  basal  fourth,  a  second,  ante- 
median,  is  formed  of  two  spots  (often  united),  extending 
from  the  radius  half  across  the  wing,  the  third  is  post- 
median  and  comprises  a  rather  large  subradial  spot  more 
or  less  connected  with  smaller  spots  below  it  (all  these 
spots  are  more  or  less  fenestrated  with  paler)  ;  the  costal  area 
is  strongly  marked  with  black  spots  rather  regularly  placed 
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and  often  triangalar  in  form ;  similar  spots  are  seen  on 
the  inner  margin,  and  nearly  the  whole  disk  of  the  wing  is 
black-spottedy  more  strongly  in  the  basal  and  apical  portions ; 
at  the  latter  the  spots  are  often  united  into  a  macalose  ante- 
apical  band,  and  the  extreme  apex  itself  is  narrowly  margined 
(the  part  of  the  wing  least  spotted  is  between  the  subradial 
obliqae  indistinct  bands) ;  pterostigma  yellowish,  rather 
distinct ;  neuration  whitish  yellow,  blackish  where  it  traverses 
the  black  markings,  the  radius  black  at  the  base.  Posterior 
wings  hyaline,  with  black  markings  : — in  the  costal  area  to 
about  the  middle  are  spots  as  in  the  anterior ;  a  few  small 
spots  forming  a  broken  angular  line  about  the  furcation  of 
the  lower  cubitus ;  there  are  also  three  transverse  bands,  the 
first  about  the  middle,  arising  under  the  radius,  then  angu- 
lated  outwardly  in  an  obtuse  manner  in  the  middle  of 
the  disk,  ancl  continued  to  the  inner  margin  as  three 
branches,  which  may  be  wholly  or  partially  connected  with 
the  band  or.wholly  disconnected ;  a  second  somewhat  similar 
band  is  placed  beyond  the  middle,  and  usually  arises  below 
the  costa,  but  is  sometimes  only  connected  therewith  by 
spots,  its  termination  on  the  inner  margin  being  as  irregular 
and  uncertain  as  the  first  band ;  the  third  band  is  macular 
and  anteapical,  and  the  apex  itself  is  narrowly  black ;  ptero- 
stigma and  neuration  as  in  the  anterior,  but  the  radius, 
cubiti,  postcosta,  and  ramule  of  the  lower  cubitus  are  black 
for  at  least  the  basal  fourth. 

Length  of  body,  (J  62-64  millim.,  ?  53-57  millim. 
Expanse  of  wings,  (J  114-124  millim.,  ?  135-142  millim. ; 
breadth  of  anterior  wing,  ^  19-20  millim.,  i  22-24  millim. 

Apparently  common.  1  have  ten  examples  before  me,  and 
have  seen  many  more.  There  is  reason  to  believe  that  the 
markings  of  the  wings  vary  locally,  as  in  most  species  of  the 
genus.  Allied  to  P.  caffer  and  speciosus  of  the  African  con- 
tinent, and  more  especially  to  the  former,  on  account  of  its 
broad  wings.  It  is  the  only  described  species  from  Mada- 
gascar, but  I  have  seen  others  in  a  French  collection. 

Myrmeleon  validusy  sp.  n. 

Head  and  thorax  dull  blackish  above,  dusky  yellowish 
beneath,  somewhat  clouded  with  darker.  Antennas  black, 
nearly  as  long  as  the  entire  thorax  and  of  nearly  equal  thick- 
ness throughout ;  the  apex  acute.  Head  much  broader  than 
the  pronotum,  much  swollen  above,  with  a  median  impressed 
lon^tudinal  line,  and  two  others,  less  deep,  one  on  either  side 
of  the  median,  the  space  enclosed  between  the  outermost  lines 
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being  smooth,  with  two  faint  yellow  marks  posteriorly ;  the 
posterior  angles  each  with  a  large  yellowish  spot  extending^ 
round  the  eyes  to  the  sides  of  the  front ;  on  the  front  the 
antennal  sockets  are  yellowish ;  there  is  a  short  yellowish 
median  line  below  the  antennas  and  a  broader  median  yellowish 
line  on  the  clypeus,  the  posterior  margin  of  which  is  aldo 
yellowish,  as  are  the  bases  of  the  mandibles  (otherwise  the 
front  is  black);  pronotum  slightly  longer  than  broad  and 
very  slightly  narrowed  anteriorly  ;  a  transverse  salens  divides 
it  into  two  subequal  parts,  on  the  anterior  part  is  a  trans- 
verse row  of  four  vellowish  spots  and  on  the  posterior  another 
row  of  three  similar  spots,  all  more  or  less  rounded,  and  there 
are  sparse,  long,  erect  black  hairs.  On  the  front  part  of  the 
raised  portion  of  the  mesonotum  are  two  small  yellowish 
spots  (seldom  visible),  otherwise  the  thorax  is  spotless  above. 
Legs  stout,  vellowish,  all  the  femora  and  tibiae  with  a  piceous 
line  externally  and  an  additional  piceous  line  internally  on 
the  intermediate  and  posterior  femora,  and  an  annulation  of 
the  same  colour  near  the  base  of  the  posterior  tibiae ;  tarsi 
piceous  externally,  the  basal  joint  yellowish,  as  long  as  the 
second  to  fourth  united,  the  fifth  nearly  equalling  the  first  to 
fourth,  spurs  piceous.  much  shorter  than  the  basal  joint. 
Abdomen  slenoer,  uniformly  fulvous  above,  paler  beneath  (but 
in  the  female  the  apical  portion  often  passes  into  blackish 
above) :  in  the  male  the  abdomen  is  terminated  by  two  up- 
directed  valvules  (or  appendages),  closely  applied  one  to  the 
other,  with  a  yellow  wart  at  their  base,  and  clothed  with 
long  and  strong  black  hairs ;  in  the  female  are  two  short, 
stout,  cjrlindrical  inferior  appendages*,  clothed  with  long 
black  hairs,  shorter  than  the  narrow,  swollen,  terminal  dorsal 
segment,  which  is  clothed  with  similar  hairs. 

Wings  long,  rather  broad,  acute  at  the  apex,  the  posterior 
scarcely  shorter  than  the  anterior  and  only  slightly  narrower ; 
costal  margin  of  the  anterior  straight ;  the  postcosta  entering 
the  inner  margin  soon  after  the  first  fourth  of  the  length  of 
the  wing  ;  both  pairs  are  hyaline,  highly  iridescent,  uniformly 
tinged  with  pale  fulvous,  which  deepens  slightly  in  the  apical 
portion,  and  quite  without  markings,  excepting  the  conspicu- 
ously large  oval  whitish  pterostigma ;  neuration  fulvous,  the 
network  very  dense,  and  to  this  is  largely  due  the  uniform 

*  The  presence  of  these  short  appendaffes  or  cerci  would  seem  not 
unnaturalij  to  indicate  that  the  indiyiduals  possessing  them  are  males, 
and  not  females;  but  in  this  case  it  is  not  so,  for,  apart  from  other 
characters,  they  are  present  only  in  those  examples  in  which  the  knob 
(or  ^  pelote  ")  at  the  extreme  base  of  the  inner  margin  of  the  po&terior 
wings  is  to  be  seen,  and  this  latter  is  a  sure  indication  of  the  male  in 
those  Myrmeleonidse  that  possess  it. 
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fulvous  coloration  of  the  wings ;  the  corneous  knob  at  the 
extreme  base  of  the  inner  margin  of  the  posterior  wings  of  the 
male  is  small,  rounded,  and  pale  in  colour ;  the  costal  area  in 
these  wings  slightly  dilated  for  a  short  distance  near  the  base; 

Length  of  body,  <?  40-48  millim.,  ?  42-54  millim. 
Expanse  of  wings,  <?  93-110  millim.,  ?  95-131  millim.; 
breadth  of  anterior  wing  12-13  millim. 

Apparently  common.  Thirteen  examples  are  before  me, 
and  I  have  seen  at  least  fifty.  Probably  the  largest  species 
of  MyrmeUon  as  restricted.  In  form  and  general  structure, 
and  even  in  the  markings  of  the  head  and  thorax,  evidently 
allied  to  M.  qmnquemaculatus,  Hag.,  M.  polyzonua^  Gerst, 
and  M.  lethalisy  Walk,  (partim),  of  the  African  continent, 
but  abundantly  distinct.  In  my  analysis  of  Walker's  species 
(Journ.  Linn*  Soc.^  Zool.  ix.  p.  279)  I  stated  that,  of  the 
examples  named  by  him,  the  one  bearing  the  label  "  lethalis  *' 
is  identical  with  quinquemaculatus^  and  that  the  other  two 
equal  Formicaleo  leucospilosj  Hag.  Walker's  description 
was  apparently  drawn  up  from  these  latter. 


LXI. — Lateral  Eyes  in  the  Galeodidae.  By  H.  M.  Bernard, 
M.A.  Cantab.,  F.L.S.,  F.Z.S.  (from  the  Huxley  Research 
Laboratory,  South  Kensington). 

The  Galeodidaa  have  hitherto  been  thought  to  be  unique 
among  the  larger  Arachnids  in  not  possessing  lateral  or 
accessory  eyes.  Such  eyes,  however,  occur  in  all  the  speci- 
mens which  I  have  so  far  examined,  but  in  a  position  which 
fully  accounts  for  their  having  been  overlooked. 

!rassing  the  Arachnids  in  review,  we  have  what  I  am  now 
inclined  to  consider  as  the  most  primitive  condition  in  the 
Mygalidae.  The  ocular  tubercle  persists  in  this  family,  with 
the  paired  median  eyes  and  the  accessory  eyes  grouped  upon 
it.  As  I  have  elsewhere*  explained,  the  ocular  tubercle  may 
be  considered  to  be  the  remains  of  the  original  dorsal  surface, 
left  like  an  island  between  the  cephalic  lobes,  which  have 
elsewhere  met  in  the  middle  line. 

In  other  Araneids  the  ocular  tubercle  is  obliterated,  and  the 
eyes  are  scattered  about  on  the  forehead. 

In  Phrynus  the  ocular  tubercle  persists  in  its  original 
position  at  the  anterior  end  of  the  suture  between  the  cephalic 
lobes.  The  accessorv  Qyt&  have  apparently  wandered  off 
laterally,  and  are  found  as  a  small  group  on  each  side,  half  \7ay 

*  '*  On  the  Head  of  Galeodes  and  the  Procephalic  Lobes  of  Arachnidan 
Embryos,"  ZooL  Anz.  no.  426  (1893). 

Ann.  ik  Mag.  N.  Hist.  Ser.  6.  Vol.  xiii.  35 
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"between  the  ocnlar  tubercle  and  the  lateral  edge  of  the  dorsal 
surface. 

In  Thelvphonus  the  ocular  tubercle  appears  to  persist  near 
its originalposition, while  the  lateral  eyes  have  moved  further 
back  than  in  Phrynusj  and  are  close  to  the  lateral  edge  of  the 
dorsal  surface. 

In  Scorpio  the  median  eyes  persist,  as  a  rule,  upon  an  ocular 
tubercle,  which  has,  however,  in  many  cases  travelled  back 
along  the  suture  between  the  cephalic  lobes.  The  accessory- 
eyes  appear  to  have  travelled  off  sideways  while  the  ocular 
tubercle  still  occupied  its  original  position,  t.  e.  was  at  the 
anterior  end  of  the  suture  between  the  cephalic  lobes.  They 
are  found  along  the  fronto-lateral  edge  of  the  dorsal  surface. 

In  the  ChemetidsB  the  median  eyes  appear  to  have  atrophied^ 
while  the  lateral  eyes  persist  in  one  or  two  pairs  at  the  edges 
of  the  dorsal  surface. 

In  the  FhalangidsB,  as  a  rule,  only  the  median  eyes  are 
developed  ;  but  lateral  eyes  also  occur  in  rare  cases,  although 
.  those  figured  by  Blanchard  *  have  been  shown  to  be  glands. 

In  the  Galeodidas  we  have  the  median  eyes  on  a  sharply 
demarcated  ocular  tubercle  situated  in  the  original  position, 
that  is,  at  the  anterior  end  of  the  suture  between  the  cephalic 
lobes.  The  accessory  eyes  apparently,  as  in  Scorpio^ 
wandered  off  laterally,  t.  e.  in  the  transverse  plane,  thus 
retaining  their  frontal  position.  But  the  enormous  develop- 
ment of  the  mandibles,  which  is  doubtless  a  secondary 
acquirement,  together  perhaps  with  the  development  of  the 
curious  foldings  of  the  cuticle  (to  form  the  buttresses  upon 
which  the  mandibles  rotate),  have  led  to  the  shifting  of  the 
eyes  down,  over  the  edge  of  the  dorsal  surface,  on  to  the  lateral 
surface,  so  that  they  now   look  downwards  and   forwards 

In  spirit-specimens  the  eyes  themselves  appear,  when 
looked  at  with  a  pocket-lens  or  even  with  the  naked  eye,  as 
whitish  patches,  which  vary  greatly  in  form  and  arrange- 
ment. In  fig.  1  they  are  seen  to  have  run  together  to  form 
a  long  oval  patch ;  in  fig.  2  there  are  two  eyes — the  anterior 
an  oval,  and  the  posterior  a  minute,  nearly  circular  mass  of 

!)igment ;  whereas  m  fig.  3  they  appear  about  equally  deve- 
oped.     I  have  not  yet  seen  more  than  two  on  each  side. 

That  these  eves  are  atrophving  I  think  is  apparent  from 
their  irregular  forms  and,  perhaps,  from  their  position.  But, 
on  the  other  hand,  in  some  cases  {cf.  fig.  3)  they  have  a  well- 
developed  ganglion  and  regularly  arranged  retinal  cells,  the 

•  *  Les  ArachnideSy'  pi.  xxx. 
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Fig.  3. 


Fig.  2. 


Fig.  1. — Outline  drawing  of  the  anterior  end  of  a  specimen  of  Ithax 
meUmaf  Oliy.,  showing  the  position  of  the  lateral  ejos  (e) ; 
me,  median  eyes  on  the  ocular  tubercle. 

Fig.  2. — Portion  of  cuticle  from  a  specimen  of  OaJeodes  arabs,  Koch, 
cleared,  showing  the  thickness  of  the  cuticle,  and  a  pair  of  eyes 
like  plugs  of  pigment  in  chitinous  pits. 

Fig.  3. — ^Tangential  section  through  the  same  region  of  a  small  (and 
perhaps  young)  Hhax  (from  Tashkend);  two  eyes  are  seen, 
with  nerves  and  ganglion.  As  the  fragment  of  the  section  was 
not  in  situ,  its  position  in  the  sagittal  plane  is  only  approxi- 
mate. A  portion  of  the  complicated  infolding  of  the  cuticle 
which  forms  the  mandibular  buttress  appears  in  the  section. 

35» 
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finer  structure  of  which  I  have  been  unable  as  yet  to  make 
out.  I  could  find  no  trace  of  a  hypodermis  between  the 
retinal  cells  and  the  cuticle. 

The  eyes  have  completely  lost  all  traces  of  a  lens.  The 
chitin  is  thinned  away  over  them,  so  much  so  that  very- 
minute  eyes  are  little  more  than  plugs  of  pigment  in  deep 
chitinous  pits  (fig.  2). 

1  have  thought  it  advisable  to  publish  these  notes  in 
advance,  as  some  time  must  still  elapse  before  my  work  on 
the  Galeodidae  is  ready  for  publication. 


LXII. — Description  of  a  new  Longicom  Beetle  of  the  Genits 
Diaxenes,  lohich  has  been  found  injuring  some  imported 
Orchids.     By  C.  J.  Gahan,  M.A. 

The  genus  Diaaenesy  Waterh.,  has  up  to  the  present  included 
but  a  single  described  species,  and  with  regard  to  the  locality 
of  that  species  nothing  very  definite  was  known.  The  one 
example  of  D.  Taylori^  Waterh.  (Ann.  &  Mag.  Nat.  Hist, 
ser.  6,  vol.  xiii.  p.  128),  which  the  British  Museum  contained 
was  found   in   the  Koyal  Nursery,  Chelsea,  where  it  was 

?iawing  ofi"  the  stems  of  an  orchid  from  Manilla,  of  the  genus 
halcenopsis.  Three  additional  examples  are,  I  nnd,  contained 
in  the  rascoe  collection;  these  are  ticketed  "Moulmein," 
though  on  what  authority  is  not  stated,  and  cannot  now  be 
ascertained.  My  reasons  for  giving  Burma  as  the  habitat  of 
the  new  species  are  stated  below.  This  new  species  has  also, 
like  its  congener,  exhibited  a  special  taste  for  orchids,  espe- 
cially those  of  the  genus  Dendrobium. 

Diaxenes  dendrobii^  sp.  n. 

Fortiter  punctatus ;  pube  fulvo-brunnea  sat  dense  vestitus ;  pro- 
thorace  el3'trisque  albescente  lineatis,  lineis  ely trorum  dorsalibos 
sinuatis ;  soutello  fusco,  puncta  ceutrali  et  limbo  extemo  albis ; 
antennis  griseo-fulvie,  articulis  4°  ad  6""  plus  miniisve  infuscatis. 

Long.  10-16,  lat.  3|-5  J  mm. 

Hab.  Burma.     On  species  of  Dendrobium. 

Strongly  and  rather  closely  punctured,  with  the  punctures 
partly  concealed  by  the  close  pubescence ;  this  is  mostly  of  a 
fulvous  brown  or  drab  colour,  but  there  are  darker  brown 
areas  on  some  of  the  interspaces  between  the  whitish  lines ; 
the  pronotum  bears  three  white  lines,  one  median  and  one 
towards  each  side,  the  two  lattei*  converging  anteriorly.   Each 
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elytron  has  about  six  lines  of  a  slightly  yellowish  tint,  of 
which  one  lies  along  the  outer  margin,  the  second  sets  out 
just  below  the  shoulder  and  is  continued  in  a  nearly  straight 
direction  along  the  side  of  the  elytron,  the  third  proceeds 
from  the  upper  part  of  the  shoulder  and  joins  the  second  a 
little   before  the   apex;   the  next  two   lines  are  dorsal  in 
position,  they  are  subparallel  to  one 
another  in  the  anterior  fourth  of  the 
elytron,    behind   which   they   rather 
abruptly  converge  ;  after  again  diver- 
ging Slightly  they  converge  to  join 
one  another  at  about  the  beginning 
of  the  apical  fourth,  whence  tney  are 
continued  as  a  single  line  up  to  the 
outer   angle  of    the   oblique    apical 
truncature ;  the  sixth  is  a  very  short 
line  passing  back  from  the  base.     In 
addition  to  these  six  lines  an  ashy-grey  ,^ 

streak  may  be  seen  along  the  suture, 

with  a  rather  faint  and  broken  white  line  limiting  it  on  the' 
outer  side.  The  body  underneath  has  a  drab  pubescence, 
with  dark  brown  areas.  The  pro-  and  mesosterna  and  the 
lower  part  of  the  sides  of  the  prothorax  are  almost  black  in 
colour.  The  legs  and  antennae  are  covered  with  a  nearly 
uniform  drab-coloured  pubescence ;  but  in  some  examples  the 
intermediate  joints  of  the  antennas  are  more  or  less  dark 
brown  towards  the  tip.  The  front  of  the  head  is  also  in  some 
examples  of  a  dark  brown  or  nearly  black  colour ;  but  this  is 
partly  due  to  the  rubbing  away  of  the  pubescence. 

Four  examples  of  this  species  are  now  in  the  British 
Museum  collection ;  they  were  all  taken  ^  alive  in  England 
upon  imported  orchids.  One  was  presented  by  the  late 
Mr.  J.  C.  Bowring,  who  found  it  in  his  conservatory;  two 
were  sent  by  Mr.  M'Lachlan,  with  the  information  that  they 
were  certainly  imported  with  Dendrohium  nobile  and  were 
playing  havoc  with  the  leaves  and  pseudobulbs  of  some  plants 
of  this  species;  a  fourth  specimen,  recently  presented  by 
Sir  Archibald  Buchan-Hepbum,  was  found  upon  the  flower 
of  Dendrohium  atropurpureum. 

There  are  examples  also  in  the  museum  of  the  Hon.  Walter 
Rothschild  at  Tring ;  these  were  likewise  found  on  orchids  of 
the  species  Dendrohium  nobiUy  which,  Dr.  Jordan  informs 
me,  were  imported  from  Moulmein.  The  areas  of  known 
distribution  of  the  two  species  of  Dendrohium  mentioned 
appear  to  overlap  only  in  Burma ;  so  I  think  I  am  quite 
justified  in  assigning  Burma  as  the  habitat  of  the  new  species 
of  Diaxenes. 
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LXIII. — On  a  new  African  Gentis  of  Mustelidae. 
By  Oldfield  Thomas. 

In  September  1889  Mr.  F.  J.  Jackson,  when  collecting  at 
Mianzmi,  Masai,  a  locality  at  which  he  found  several  other 
new  mammals,  trapped  a  small  badger-like  animal  and 
recognized  it  at  once  as  being  a  new  form.  Up  to  the  present 
time,  however,  from  various  causes,  the  specimen  has  been 
mislaid,  and  even  now  only  the  skin  can  be  found,  although 
thorough  search  has  been  made  for  the  skull. 

But  even  without  the  skull  the  skin  shows  such  remark- 
able characteristics  that  I  am  unable  to  refer  it  to  any  known 
genus,  and  must  therefore  create  a  new  one  for  its  reception. 
This  may  be  called 

Galeriscus,  gen.  nov. 

General  build  about  that  of  the  Grison  {Galtctts  [or  OaUra] 
Allamandt).  Ears  short,  closely  hairy.  Fur  thick,  though 
short.  Tail  medium.  Claws  intermediate  in  size  and  form 
between  those  of  the  Meline  and  Musteline  sections  of  the 
family.  Toes  four  on  each  foot  only^  the  two  median 
distinctly  longer  than  the  subequal  lateral  ones ;  palm  and 
sole-pads  naked.     General  coloration  Grison-like. 

Oaleriecus  Jackaoni^  sp.  n. 

Size  and  proportions  very  similar  to  those  of  the  Larger 
Grison,  as  also  is  the  general  colour,  with  the  prominent 
exception  that  the  black  on  the  muzzle  and  throat  is  entirely 
absent.  Fur  thick,  close  and  soft,  but  only  from  one  half  to 
three  quarters  of  an  inch  in  general  length ;  throughout  it  is 
composed  of  a  close  underfur,  among  which  are  mixed  nume- 
rous straight  hairs.  Nose-pad  naked,  sharply  defined  behind 
from  the  hairs,  which  run  forwards  to  form  a  median  angle ; 
below  there  is  a  naked  median  groove  running  down  to  the 
upper  lip. 

Face  pale  brownish  white,  the  eyes  with  a  few  browner 
hairs  surrounding  them.  On  the  crown  the  longer  hairs 
gradually  become  ringed  subterminally  with  black,  resulting 
in  a  rich  black-and-white  grizzling,  which  extends  backwards 
over  the  whole  dorsal  surface  to  the  base  of  the  tail.  Hairs 
of  ears  outside  grizzled  grey  like  the  crown,  those  inside 
yellowish  white.  Chin  pale  whitish  brown  like  the  face; 
cheeks,  throat,  and  sides  of  neck  deep  yellow ;  centre  of  belly 
blackish.     Limbs  from  shoulders  and  hips  downwards  deep 
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blackish  brown.  Large  pads  of  palms  and  soles  naked,  but 
the  whole  plantar  surface  of  the  feet  is  thickly  hairy*  Clawa 
thick  and  strong,  their  upper  curvature  about  as  in  O.  Alla^ 
tnandiy  but  they  are  far  stouter,  especially  terminally ;  the 
fore  and  hind  ones  are  about  equal  in  length ;  in  colour  they 
are  deep  brown,  the  hind  ones  tipped  with  white.  Tail 
nearly  half  the  length  of  the  head  and  body,  well-clothed 
with  long  coarse  hairs,  which  on  its  basal  half  are  incon- 
spicuously ringed  subterminally  with  black,  but  gradually 
become  wholly  white  on  its  distal  half. 

Dimensions  of  the  type  (an  adult  skin,  sex  unknown) : — 

Head  and  body  (approximate)  540  millim. ;  tail  (c.)  235, 
with  hairs  250 ;  hind  foot  (from  calcaneum)  without  claws  90, 
with  claws  98.  Longest  fore  claw,  in  a  straight  line  above, 
13*5 ;  ditto^  hind  foot,  12.  Length  of  radius  67,  ulna  84^ 
tibia  88. 

Eab.  Mianzini,  Masailand,  8000  feet. 

Coll.  F.  J.  Jackson,  September  1889. 

This  interesting  animal,  when  laid  beside  representatives 
of  the  other  allied  genera,  is  readily  distinguishable  from  all 
of  them,  firstly  by  the  entire  absence  of  either  a  pollex  or  a 
hallux,  neither  of  these  digits  being  absent  in  any  other 
member  of  the  suborder  Arctoidea,  while  the  Herpestine 
Bdeogale  *  and  Suricata  are  the  only  genera  in  the  whole  of 
the  Carnivora  which  resemble  it  in  the  absence  of  both. 
But  apart  altogether  from  this  diagnostic  character,  one  would 
not  know  in  what  genus  to  place  the  animal,  and  this  is  a 
test  by  which  the  validity  of  all  proposed  new  genera  should 
be  tried.  Were  it,  in  that  case,  Brazilian  in  locality  it  might 
be  referred  to  Oalictia  (whose  synonym,  Qaleray  is  so 
well  known  that  I  have  presumed  to  use  it  for  the  basis  of 
the  generic  name),  although  the  shorter  ears  and  thicker 
claws  would  still  indicate  considerable  divergence.  Of  the 
Old- World  genera  all  the  Meline  forms  are  separable  by  their 
longer  and  straighter  claws,  as  are  the  Musteline  ones  by 
their  having  these  shorter  and  more  curved.  Coming  to 
African  forms,  we  have  only  the  coarse-haired,  short-tailed, 
and  large-clawed  MelUvora^  and  the  delicately  built  and 
parti-coloured  Ictidonyx  and  Pmcilogah  to  deal  with ;  and  no 
one  could  possibly  refer  Mr.  Jackson's  animal  to  any  of  these. 

Of  course  I  would  not  be  understood  to  say  that  Galeriscua 
is  really  more  closely  related  to  Galictia  than  to  any  Old- 

•  From  BdeogaleitseifGaleriscwt  is  readily  distinguished  by  its  generally 
Musteline,  or,  rather,  Meline,  appearance,  its  broader  head,  larger  nose- 
pad,  and  ^ort  hairy  ears.  Its  feet,  however,  are  undoubtedly  very  like 
those  of  that  animaL 
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World  genus,  as  its  true  relationship  can  only  be  settled  when 
its  skull  and  teeth  are  known ;  but  so  far  as  build  and  claws 
go,  and  on  these  the  family  has  been  classified,  it  certainly 
has  a  striking  resemblance  to  its  American  analogue. 

Mr.  Jackson  is  much  to  be  congratulated  on  the  present 
important  addition  to  the  long  list  of  his  zoological  disco- 
reries,  which  is,  perhaps,  the  most  interesting  of  them  all. 
New  Carnivores  of  any  sort  are  always  few  and  far  between, 
while  of  genera  the  last  discovered  were  ^luropus  and  J5a»- 
saricyon^  described  respectively  in  1871  and  1876. 


BIBLIOGRAPHICAL  NOTICES. 

An  Index  to  the  Genera  and  Species  of  the  Foramini/era,  By  Cha  rles 
Davies  Shekbokn. — Part  I.  A  to  Non.  8vo.  240  pages.  City 
of  WashiDgton,  U.S.A.     November  1893. 

This  is  one  of  the  "  Smithsonian  Miscellaneous  Collections,"  No.  856, 
published  hy  the  Smithsonian  Institution,  which  has  given  to  the 
world  a  vast  mass  of  useful  literature  on  a  great  variety  of  scientific 
subjects.  This  is  the  first  half  of  a  work,  forming  a  part  of  volume 
37  of  the  **  Collections ; "  the  remaining  part  is  to  be  published  in 
1895,  together  with  a  Preface,  and  such  emendations  as  may  be 
found  necessary.  The  preparation  of  the  manuscript  of  this  Index 
occupied  the  years  between  1885  and  1889.  The  printing  was 
commenced  in  1890  ;  and,  the  Smithsonian  Institution  having  been 
liberal  in  the  transmission  of  proofs,  considerable  time  has  neces- 
sarily been  taken  up  by  author  and  printer  in  ensuring  accuracy 
among  about  10,000  names  of  genera  and  species,  with  their  refer- 
ences, in  this  part  of  the  Index. 

That  there  should  be  so  large  a  number  of  published  names  of 
Foraminifera,  whether  definitely  described  or  merely  noticed,  under 
the  first  fourteen  letters  of  the  alphabet,  is  at  first  sight  astonishing ; 
and  the  greater  is  the  obligation  of  Ehizopodists  to  Mr.  C.  D.  Sher- 
born,  F.G.S.,  P.Z.S.,  for  collecting  them  in  a  systematic  manner, 
and  to  the  Smithsonian  Institution  for  the  considerate  liberality  shown 
in  printing  and  publishing  this  extremely  valuable  and  voluminous 
Index. 

We  already  know  Mr.  C.  D.  Sherbom  to  be  an  ardent,  industrious, 
and  conscientious  bibliographist,  especially  of  the  Foraminifera  (see 
notice  in  the  Ann.  &  Mag.  Nat.  Hist.  ser.  6,  vol.  ii.  pp.  424,  425, 
November  1888);  also  (with  Mr.  A.  S.  Woodward)  of  the  British 
Fossil  Yertebrata  (Ann.  &  Mag.  Nat.  Hist.  ser.  6,  vol.  vL  pp.  337- 
339,  April  1890) ;  and  in  other  branches  of  bibliography,  with  indi- 
cations and  rectifications  of  dates,  much  wanted  and  well  appreciated 
by  zoologists  and  others.     Indeed,  the  grandly  designed  Index  to 
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Eecent  and  Fossil  Animal  Species  (from  the  date  of  linnseos),  to 
which  he  has  devoted  and  still  devotes  very  mnch  of  his  valuable 
time,  under  the  auspices  of  the  Director  of  the  Natural-History 
Branch  of  the  British  Museum,  and  of  the  Keepers  of  the  Zoological 
and  Geological  Departments,  is  not  only  worthy  of  all  praise,  but 
deserves  Governmental  aid ;  for  an  enormous  mass  of  material 
has  already  been  carefully  prepared  by  him,  and  is  available  to  the 
several  Officers  of  the  Museum,  saving  them  much  time  and  trouble 
and  ensuring  accuracy  in  their  Natural-Hist/Ory  researches. 

In  the  Smithsonian  Index  before  us  some  of  the  genera  take  up 
large  spaces ;  thus — 

Flahellina^  3|  pages. 

Biloculina,  5  pages. 

Frondiculariay  9|  pages. 

Marginulina,  12|  pages. 

Dentalina,  16^  pages. 

Nodosaria,  23  pages. 

Cristellaria,  26 1  pages. 
As  about  from  40  to  45  published  names  occur  in  a  page,  an 
approximation  to  their  number  may  be  arrived  at.  The  Index  does 
not  omit  the  older  terms,  such  as  "  Nautilus  "  (occupying  8  pages), 
**  Cornu  Ammonis,"  "  Frumentarium,"  &c.,  by  which  some  of  the 
most  common  of  the  fossil  Foraminifera  of  Italy  and  others  from 
the  Mediterranean  and  Adriatic  were  known  to  early  naturalists. 

The  Author  gives  very  many  useful,  though  short,  remarks  in 
brackets  [  ],  as  to  the  history,  modifications,  or  synonymy  of  the 
names,  or  the  nature  and  source  of  the  specimens  referred  to.  Gross- 
references  are  numerous,  and  greatly  enhance  the  value  of  the  Index. 
In  fact  the  book  can  be  used  readily  and  with  profit  throughout  for 
the  genera  and  species  of  Foraminifera  published  down  to  1889. 

It  is  rich  not  only  with  material,  but  with  the  conscientious 
exactitude  of  a  naturalist  experienced  in  bibliography,  well  ac- 
quainted with  Foraminifera,  and  also  with  those  who  work  on  them 
and  willingly  give  him  all  the  aid  they  can  in  carrying  out  the 
arduous  task  he  has  thus  far  so  successfully  completed. 

The  scientific  world  gratefully  accepts  this  noble  result  of  the 
Smithsonian  generosity,  in  having  this  closely  but  clearly  printed 
book,  which  is  welcome  to  a  very  large  class  of  naturalists  in  all 
the  Continents,  produced  and  distributed  freely  and  without  stint, 
as  is  the  usual  liberal  custom  of  that  great  Institute  at  Washington. 


Horns  and  Hoofs^  or  Chapters  on  Homed  Animah, 
By  R.  Ltdekkeb.     London  :  H.  Cox. 

A  TBAB  or  two  ago  Mr.  Lydekker  contributed  a  number  of  articles 
on  Hoofed  Big  Game  to  the  '  Field '  and  *  Land  and  Water.'  These 
chapters  were  headed  : — "  Wild  Oxen,"  "  Wild  Sheep  and  Goats," 
"The  Antelopes  of  Asia,"  ** African  Antelopes,"  "The  Deer  of 
Asia,"  "The  Deer  of  South  America,"  "Wild  Pigs,"  and  " Rhino- 
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ceroses,  Ancient  and  Modem."    Beading  them  ai  the  time,  they 
seemed  exactly  suited  to  the  tastes  of  that  class  of  sportsmen  who 
take  an  intelligent,  though  perhaps  secondary,  interest  in  natural 
history.     The  descriptions  were  not  too  technical,  and  there  were  few- 
hard  names,  while  the  geographical   distribution  of  the  yarions 
families,  genera,  and  species  was  sketched  in  a  manner  well  calcu- 
lated to  stimulate  further  research  and  enterprise  among  visitors  to 
wild  countries,  especially  to  the  elevated  districts  of  Central  Asia,  as 
well  as  some  portions  of  the   Indian  region.     For  instance,   the 
remark  that  no  Englishman  has  ever  shot — or,  it  is  believed,  so 
much  as  seen — a  Takin  (Bxidorms  taxicolor)  alive,  although  this 
antelope  dwells  within  sight  of  British  Assam,  would  be  likely  to 
stir  up  some  keen  sportsman  to  circumvent,  if  possible,  the  political 
restrictions  which  are  the  cause  of  this  reproach ;   and,  for  the 
matter  of  that,  it  is  about  time  t^at  we  imitated  the  Kussians  in 
prosecuting  our  "  purely  scientific  "  explorations  a  little  more  boldly. 
The  more  reflective — we  had  almost  said  ruminative — sportsman 
will  find  material  for  thought  in  the  statement  that  **'  although  all 
living  wild  oxen  have  horns  in  both  sexes,  yet  certain  fossil  species 
are  known  in  which  these  were  absent  in  at  least  the  females ;  and 
it  has  been  suggested  that  it  is  due  to  this  circumstance  that '  polled  * 
races  of  oxen  are  so  readily  produced,  this  being,  in  fact,  a  reversion 
to  a  condition  in  which  both  sexes  of  the  ruminants  were  normally 
hornless."     Perhaps  he  may  think  there  is  a  good  deal  in  this,  and 
argue  that,  because  the  tail-less  variety  known  as  the  "  Manx  "  cat 
is  so  readily  produced,  therefore  the  ancestor  of  the  domestic  puss 
was  deficient  in  a  caudal  appendage — an  analogy  which  maff  be 
false  !     But,  enough  of  the  sportsman  :  let  us  turn  to  the  naturalist, 
of  whose  notice  Mr.  Lydekker  hopes  that  the  work  may  not  prove 
unworthy.     Undoubtedly  there  are  many  things,  in  this  collection 
of  odds  and  ends,  of  which  the  average  "  naturalist "  can  bear  to  be 
reminded.      It   cannot  be  too  often  dinned    into  him   that   the 
"  aurochs  "  is  the  extinct  wild  ox,  and  is  not  the  European  bison ; 
or  that  the  musk-ox  is  not  merely  "  found,"  but  is  plentiful,  in  some 
parts  of  Greenland  (a  fact  unknown  to  the  author  of  the  article  in 
the  "  Big  Game  volumes"  of  the  Badminton  series,  and,  it  would  seem, 
to  most  of  the  reviewers  of  that  work).      Not  every   naturalist 
realizes  that  the  great  preponderance  of  antelopes  in  Africa  is  merely 
a  feature  of  the  present  epoch,  and  that  there  is  strong  evidence  that 
this  group  previously  inhabited  Southern  Europe  and  Asia,  whence 
it  was  partially  driven  by  climatal  and  other  changes.     Nor  does 
every  one  know  that  the  '*  Roman-nosed "  Saiga  antelope,  of  the 
Kirghiz  steppes,  was  found  in  Eastern  Poland  a  century  ago,  and 
that  not  only  are  the  remains  of  representatives  of  the  genus  found 
in  Moravia  and  in  the  south  of  France,  but  also  in  Belgium,  while 
in  1890  the  frontlet  and  horn-cores  of  a  male  were  actuidly  obtained 
in  the  Pleistocene  deposits  of  the  Thames  Valley.    Many  similar 
points  might  be  cited,  and,  so  far,  we  have  nothing  except  praise  for 
Mr.  Lydekker ;  but  for  the  naturalist  it  was  not  sufficient  to  string 
together  a  lot  of  articles,  and  to  recast  some  of  them,  with  the 
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addition  of  some  freeh  illustrations ;  and  we  very  much  regret  that 
the  Author  has  not  hestowed  upon  the  present  work  that  small 
amount  of  extra  labour  which  would  have  rendered  it  complete  in 
itself.  As  it  stands,  we  have  the  Old- World  Antelopes,  but  nothing 
about  the  Giraffes;  the  American  Prong-homed  Antelope  is  not 
mentioned  (at  least,  it  is  not  in  the  index),  nor  is  the  Rocky  Moun- 
tain Goat  (Haplocerus  montanus) ;  and  the  red-deer  group  is  dis- 
cussed, with  barely  an  allusion  to  the  Wapiti.  This  would  have 
been  intelligible  if  an  arbitrary  line  had  been  drawn  at  Old-World 
species ;  but  such  is  not  the  case,  for  there  is  a  special  chapter 
devoted  to  the  deer  of  South  America.  The  Elk  and  the  Eeindeer 
are  treated  under  the  head  of  *'  Asiatic  Deer,"  but  nothing  is  said 
about  their  American  representatives  beyond  the  incidental  remarks 
that  the  former  is  not  specifically  distinct  from  the  moose,  nor  the 
latter  from  the  caribou.  These  and  some  other  omissions  diminish 
the  value  of  a  very  readable  and  instructive  work. 


PROCEEDINGS  OF  LEARNED  SOCIETIES. 

GEOLOGICAL  SOCIETY. 

Eebruary  21, 1894.— Dr.  Henry  Woodward,  F.R-S., 
President,  in  the  Chair. 

The  following  communication  was  read : — 

*'  Note  on  the  Genus  Naiadites^  as  occurring  in  the  Coal  Formti- 
tion  of  Nova  Scotia."  By  Sir  J.  WilHam  Dawson,  K.C.M.G.,  LL.D., 
F.R.S.,  F.G.S.  With  an  Appendix  by  Dr.  Wheelton  Hind,  B.S., 
F.R.C.S.,  F.G.S. 

The  specimens  referred  to  in  the  paper  occur  most  abundantly  in 
calcareo-bituminous  shales  along  the  coast,  at  the  South  Joggins,  and 
were  described  by  the  Author  in  '  Acadian  Geology,'  in  1860. 
A  collection  of  them  has  been  submitted  to  Dr.  Wheelton  Hind.  In 
Q.  J.  G.  6.  vol.  xix.  Mr.  Salter  referred  the  shells  described  as 
Naiadites  to  his  new  genera  Anthracaptera  and  Anthracomya,  In 
correspondence  with  Mr.  Salter,  the  Author  held  that  the  shells 
were  probably  freshwater,  and  objected  to  the  name  Anthrncomya 
as  expressing  an  incorrect  view  of  the  affinity  of  the  shells ;  he 
also  stated  several  reasons  in  support  of  his  opinions.  The 
Author  continued  to  use  the  name  Naiadites,  but  does  not  object 
to  the  division  of  the  species  into  two  genera,  for  one  of  which 
Salter's  name  Anthracoptera  should  be  retained.  Additional  reasons 
are  given  for  the  freshwater  origin  of  these  shells,  and  the  Author 
expresses  his  gratification  that  their  affinities  have  been  so  ably 
illustrated  by  Dr.  Hind. 

Dr.  Wheelton  Hind  believes  that  the  *  genus '  Naiadites  contains 
three  distinct  genera,  for  one  of  which  the  name  must  be  retained. 
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He  proposes  to  retain  the  name  for  the  forms  called  Anthracomya^ 
affirming  as  this  word  does  an  altogether  wrong  affinity  for  the 
genus.  (The  name  Naiadites  was  proposed  in  1860;  Anthracomya 
in  1861.) 

Dr.  Hind  is  not  ahle  to  state  that  any  of  the  species  submitted  to 
him  by  Sir  J.  W.  Dawson  are  the  same  as  British  forms.  The  shell 
originally  described  as  NaiadiUs  carhonaria  is,  he  has  no  doubt,  an 
Anthracojptera.     He  gives  notes  on  N.  arenaria,  N.  angulaia,  and 


MISCELLANEOUS. 

Saw-flies  (m  Sohmon's  Seal  By  W.  F.  KniBr,  F.L.8.  &c. 
Fob  two  years  past  plants  of  Solomon's  Seal  {Polygonatum  or  Con- 
vallaria  mtdtiflora)  growing  in  Dr.  Gunther^s  garden  at  Kew  have 
been  infested  by  saw-fly  larvae ;  and  on  the  6th  of  May  of  the  present 
year  Dr.  Giinther  captured  a  considerable  number  of  specimens  of  a 
saw-fly  on  the  plant,  which  proved  on  examination  to  be  Phymaio- 
cera  aterrimay  Klug.  Although  this  species  will  probably  be  found 
to  be  common  where  its  food-plant  occurs,  it  does  not  seem  to  have 
been  noticed  in  England  except  by  Curtis,  who  described  and  figured 
it  in  vol.  xxi.  of  the  *  Transactions  of  the  Linnean  Society,*  pp.  39- 
42,  pi.  v.,  as  long  ago  as  1850,  from  specimens  bred  from  larvaB 
received  from  Lord  Goderich,  who  had  noticed  them  for  several  years 
previously  devouring  the  leaves  of  the  only  plant  of  Solomon's  Seal 
in  Lord  Ripon's  garden  at  Putney.  Curtis  called  the  insect  Selann 
dria  Robiiisoni,  believing  it  to  be  undescribed. 

The  only  other  saw-fly  noticed  by  Ealtenbach  in  his  •  Pflanzen- 
feinde '  as  feeding  on  Convallaria  mtUtiflora  is  Blennocampa  fulv/i- 
nosa,  Schrank. 

It  is  worthy  of  note  that  all  the  specimens  of  P.  aterrima  which 
Dr.  Giinther  caught  were  males,  which,  it  seems,  appear  a  day  or 
two  before  the  females  begin  to  emerge.  With  them  was  a  single 
specimen  of  a  Blennocampay  also  a  male— not,  however,  B,  fuli(/i- 
nosa^  but  B,  fuscula^  King  (=pusilla^  Klug),  a  rose-feeding  species, 
the  presence  of  which  among  the  specimens  of  Phymatocera  was 
probably  quite  accidental. 

As  Phymatocera  aterrima  has  been  so  rarely  observed  in  England, 
it  appears  worth  while  to  call  attention  to  its  re-occurrence.  There 
were  previously  only  two  German  specimens  in  the  British  Museum 
collection,  and  no  British  ones. 

Although  the  day  was  warm  and  bright,  the  specimens  were 
remarkably  sluggish,  and  allowed  themselves  to  be  picked  off  with 
the  fingers. 

Natural  History  Museum,  South  Kensington, 
May  9  1804. 
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Pteropods  with  Two  Separate  Sexual  Openings. 
By  H.  McE.  Knowbr. 

Having  recently  had  occasion  to  review  the  anatomy  of  Cavolinia 
longiroslris,  by  means  of  sections  of  specimens  obtained  by  the 
U.S.  Eish  Commission  schooner  *  Grampus,'  I  find  that  the  state- 
ment in  text-books  and  elsewhere,  that  all  Pteropods  have  but  a 
single  external  opening  for  the  hermaphroditic  sexual  organs,  is  not 
correct.  Cavolinia  longirostris  (to  which  species  my  specimens 
apparently  belong)  has  two  distinct  and  separate  sexual  openings. 

There  is  a  large  hermaphroditic  gland,  lying  posteriorly  and 
dorsally  in  the  visceral  sac,  which  is  asymmetrical,  being  more 
developed  on  tbe  left  side.  In  this  gland  the  youngest  ova  are 
found  in  the  centre,  immediately  around  the  intraglandular  portion 
of  the  duct,  the  oldest  ova  with  considerable  yolk  at  the  periphery. 
The  male  elements  arise  from  lines  of  cells  running  from  the  peri- 
phery towards  the  centre.  A  single  duct  leaves  the  gland  from  its 
anterior  face,  dorsally  and  far  to  the  left.  Receiving  the  seminal 
vesicle  near  this  point  of  origin,  the  duct  runs  over  to  the  right 
towards  the  median  plane.  Near  the  middle  line  it  opens  into  tbe 
anterior  face  of  a  large  glandular  sac,  which  has  much  folded  walls. 
This  sac  is  the  muciparous  gland,  and  the  duct  ends  on  reaching  it. 
Sections  do  not  show  a  separate  albumen-gland  described  for  the 
genus.  They  do  show  that  some  of  the  folds  of  the  walls  of  the  single 
cavity  of  the  gland  are  lined  with  non-glandular  ciliated  cells,  while 
others  have  distinctly  glandular  cells.  The  seminal  vesicle  is,  as  de- 
scribed, a  long  saccular  appendage  of  the  duct,  with  its  end  dilated 
and  coiled  up  on  the  left  side  of  the  stomach.  The  muciparous  or, 
rather,  uterine  gland  is  quite  large ;  it  lies  in  the  anterior  portion 
of,  and  occupies  most  of  the  left  side  of,  the  visceral  sac.  Quite 
near  the  point  where  the  hermaphroditic  duct  opens  into  the  uterine 
gland  the  vas  deferens  arises  from  the  gland  on  its  anterior  right 
comer,  to  the  left  of  the  median  line.  This  is  a  closed  ciliated  tube, 
not  a  ciliated  groove  (in  which  this  species  differs  from  all  other 
Pteropods),  which  curves  around  on  the  right  to  the  dorsal  surface 
of  the  fins,  to  run  anteriorly  and  open  at  the  sac  of  the  invaginated 
penis.  On  the  left  side  of  the  uterine  gland  sections  in  all  planes 
show  a  second  opening  from  the  reproductive  system  to  the  exterior. 
This  is  a  slit-like  aperture  on  a  slight  papilla,  on  the  anterior  surface 
of  the  visceral  sac  and  to  the  left.  The  opening  leads  directly  into 
a  ciliated  fold  of  the  uterine  gland,  the  ciliated  cells  of  which  turn 
out  at  the  lips  of  the  aperture  and  become  continuous  with  the 
epithelium  of  the  external  surface  of  the  body.  There  can  be  no 
doubt  that  this  is  a  natural  opening,  and  near  it  is  found  the  seminal 
receptacle,  a  thin-walled  sac  filled  with  spermatozoa  and  Ipng  on 
the  left  fkce  of  the  uterine  gland.  This  seminal  receptacle  opens 
into  a  fold  of  the  uterine  gland,  not  far  from  the  external  opening 
just  described,  which  I  take  to  be  a  vaginal  opening. 
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In  the  possession  of  two  separate  sexual  openings  Cavolinia  longi- 
rostris  differs  from  all  other  Pteropods.  The  opening  on  the  right 
side  leading  to  the  penis  is  perhaps  to  he  homologized  with  the 
single  aperture  of  other  species.  All  that  is  necessary  is  the  closure 
of  the  usual  ciliated  groove  to  form  a  tuhe  to  the  penis,  and  this  is 
an  evident  advantage  in  ensuring  the  transference  of  the  male 
products.  Another  opening  (vagina)  hecomes  a  necessity  as  soon  as 
the  more  primitive  right  one  is  given  over  entirely  to  the  male 
products ;  and  this  may  account  for  the  new  aperture  on  the  left 
side.  In  other  words,  the  other  Pteropods  represent  the  more  primi- 
tive condition  of  the  hermaphroditic  duct,  while  Cavolinia  hngirostris 
has  become  more  specialized  by  the  acquisition  of  a  separate  opening 
for  each  sex.  The  anatomy  of  the  adult  does  not,  of  course,  show 
whether,  aA  Korscheldt  and  Heider  (*  Lehrbuch  der  vergleichendea 
Entwicklungsgeschichte  der  wirbellosen  Thiere,'  p.  1088,  fig.  644  e) 
would  put  it,  there  has  been  a  splitting  of  a  primitively  single 
opening  into  two,  or  whether  a  new  independent  opening  has  been 
acquired  into  the  left  side  of  the  uterine  gland.  Perhaps  the  study 
of  the  ontogeny  of  the  sexual  organs  of  this  species  will  settle  the 
question. 

Contrary  to  Pelseneer  (*  Challenger '  Report  on  the  Pteropoda, 
pt.  3,  p.  19),  the  heart  of  Cavolinia  hngirostris  is  on  the  l^  side, 
agreeing  with  Souleyet's  figure  of  Cavolinia  tridentata^  for  which 
see  Lang  (*  Lehrbuch  der  vei^l.  Anatomic,'  p.  664,  fig.  469). 

Muscles  in  the  fins  are  distinctly  striated,  a  condition  which  Lang 
states  ('Lehrbuch  der  ve^l.  Anatomic,'  p.  695)  is  not  found  in 
moUusks,  but  which  Kellogg  ("  A  Contribution  to  our  Knowledge 
of  the  Morphology  of  Lamellibranchiate  Molluscs,"  Bull.  U.S.  Fish 
Commission,  vol.  x.  1890)  found  in  the  adductors  and  heart-muscles 
of  Lamellibrahchs.  Paneth  (*Archiv  mikr.  Anatomic,'  Bd.  24), 
describing  a  similar  appearance  in  the  fins  of  Cymbulia  and  Tiede^ 
mannia,  decides  this  is  not  natural,  but  artificial  striation.  I  have 
not  been  able  to  study  living  tissue,  but  the  striation,  as  I  find  it, 
is  very  distinct,  and  looks  in  every  way  like  ordinary  striated 
muscle. — Johns  Hopkins  University  Circulars^  May  1894,  pp.  61, 62. 
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